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Abstract
The theory behind using sentinel node mapping and 
biopsy in gastric cancer surgery, the so-called sentinel 
node navigation surgery, is to limit the extent of surgi-
cal tissue dissection around the affected organ and 
subsequently the accompanied morbidity. However, ob-
stacles on the clinical correspondence of sentinel node 
navigation surgery in everyday practice have occasion-
ally alleviated researchers’ interest on the topic. Only 
recently with the widespread use of minimally invasive 
surgical techniques, i.e. , laparoscopic gastric cancer 
resections, surgical community’s interest on the topic 
have been unavoidably reflated. Double tracer methods 
appear superior compared to single tracer techniques. 
Ongoing research is now focused on the invention of 
new lymph node detection methods utilizing sophisti-
cated technology such as infrared ray endoscopy, flo-
rescence imaging and near-infrared technology. Despite 
its notable limitations, hematoxylin/eosin is still the 
mainstay staining for assessing the metastatic status of 
an identified lymph node. An intra-operatively verified 
metastatic sentinel lymph node will dictate the need 

for further conventional lymph node dissection. Thus, 
laparoscopic resection of the gastric primary tumor 
combined with the appropriate lymph node dissection 
as determined by the process of sentinel lymph node 
status characterization represents an option for early 
gastric cancer. Patients with T3 or more advanced dis-
ease should still be managed conventionally with resec-
tion plus standard lymph node dissection.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Sentinel node; Gastric cancer; Minimally in-
vasive surgery

Core tip: Sentinel node navigation surgery can change 
the current surgical treatment of gastric cancer expand-
ing the indications of minimally invasive surgical options 
such laparoscopic techniques. However, the complex 
lymphatic drainage of the stomach and the ubiquitous 
fear of skip metastasis make the selection of patients 
extremely important. Currently, laparoscopic resection 
of the tumor from the stomach with lymph node dis-
section navigated by sentinel lymph node identifica-
tion represents an option only for early gastric cancer 
patients. Unfortunately, patients with T3 or more ad-
vanced disease should still be managed conventionally 
with resection plus lymph node dissection.

Symeonidis D, Koukoulis G, Tepetes K. Sentinel node naviga-
tion surgery in gastric cancer: Current status. World J Gastrointest 
Surg 2014; 6(6): 88-93  Available from: URL: http://www.
wjgnet.com/1948-9366/full/v6/i6/88.htm  DOI: http://dx.doi.
org/10.4240/wjgs.v6.i6.88

INTRODUCTION
Melanoma was the first malignancy that the concept of  
sentinel node found application for. However, the indi-
cations and uses of  this attractive procedure have been 
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recently expanded in many fields of  surgical oncology 
such as breast cancer, thyroid cancer, gynecological ma-
lignancies, colorectal and, recently, gastric cancer. Sentinel 
node mapping and biopsy in gastric cancer surgery, the 
so-called sentinel node navigation surgery, aimed to limit 
the extent of  surgical tissue dissection around the af-
fected organ. By convection, any unnecessary dissection, 
i.e., dissection of  virgin-tumor free areas unrelentingly in-
crease morbidity without always respective survival ben-
efits. Within this context, sentinel lymph node navigation 
surgery could, at least theoretically, facilitate precise and 
sufficient resections. However, in some instances, insur-
mountable obstacles on the clinical correspondence of  
the sentinel node navigation surgery concept in everyday 
practice have occasionally alleviated researchers’ interest 
on the topic. Only recently with the widespread use of  
minimally invasive surgical techniques, i.e., laparoscopic 
gastric cancer resections, surgical community’s interest on 
the topic have been unavoidably reflated. 

Nowadays, the following questions regarding the util-
ity of  sentinel lymph node mapping and biopsy in clinical 
practice need to be precisely answered: (1) which are the 
available techniques for sentinel lymph node mapping? (2) 
which is the best way to administer the tracer? (3) which 
is the optimal method to verify the presence of  metasta-
sis in the identified sentinel lymph node? (4) which is the 
gastric cancer patient subgroup suitable for sentinel node 
mapping and biopsy? and (5) which are the available op-
tions for primary tumor control?

LYMPH NODE STATIONS
In 1973, the Japanese Research Society for the study of  
gastric cancer published a manual standardizing lymph 
node dissections in gastric cancer by recognizing 16 dis-

tinct anatomic lymph node stations. Further grouping of  
these lymph node stations took place, i.e., N1, N2, N3 and 
N4 to achieve correspondence with respective lymph node 
dissection extents, i.e., D1, D2, D3 and D4[1] (Table 1). 

LYMPHATIC STREAM IN GASTRIC 
CANCER
Trying to decipher the lymph route out of  a malignant le-
sion within the stomach, a few anatomical considerations 
are of  paramount importance. Briefly, from the anatomic 
viewpoint, lymph from the gastric wall is drained via 
lymphatic vessels which form a complex sub-peritoneal 
plexus surrounding the stomach both anteriorly and 
posteriorly. Depending on the location, the lymph of  
the upper left part of  the stomach is routed to the left 
gastric and pericardial nodes. Lymph originated from the 
pylorus is filtered through the supra-pyloric and the right 
supra-pancreatic nodes. The region of  the fundus filters 
lymph along the gastrosplenic ligament and splits with 
lymph flowing to the left supra-pancreatic nodes and the 
left gastroepiploic nodes via the splenic nodes. Lymph 
from the pyloric and the distal portion of  the corpus col-
lects in the right gastroepiploic nodes and then flows to 
the sub-pyloric nodes. From all regions, the lymph stream 
continues to the celiac nodes[1].

When dealing with malignant lesions, clarifying the 
lymphatic drainage pattern is crucial for performing 
proper lymph node dissections especially from sites 
“susceptible” to metastasis. However, as briefly dis-
cussed above, the lymphatic stream of  the stomach ap-
pears particularly complex and multidirectional and in 
many occasions ill-investigated. Certainly, having even a 
rough idea of  how lymph drains out of  the stomach will 
render upper gastrointestinal (GI) surgeons capable of  
performing effective and, up to a point, targeted lymph 
node dissections[2]. Nevertheless, tumors at any loca-
tion within the stomach have a non-negligible chance 
of  atypical metastasis. Tumors located longitudinally or 
circumferentially in the lower part of  the lesser curvature 
appear to be of  higher chance for an atypical metastasis 
compared to other locations[3]. It becomes obvious that 
the efficiency of  the sentinel node concept is compro-
mised when dealing with tumors at these locations as an 
unacceptable increase of  false-negative results should be 
anticipated. Studies raise the incidence of  skip metastasis 
up to 29%[3]. Apart from the location, the degree of  tu-
mor differentiation has been inconsistently implicated as 
to increase skip metastasis potential[4]. 

Generally, the severity of  gastric malignancy, i.e., tu-
mor size and depth of  invasion is positively correlated 
with the lymph node metastasis rate[5]. In addition, stud-
ies using a retrospective methodology and including pa-
tients with sole lymph node involvement have shown that 
the majority of  sentinel lymph nodes are located in the 
regional area at a close proximity to the tumor[6]. It is rec-
ommended, that if  nodes are not identified in the usual 
locations, then No. 7, 8 and 9 lymph node stations should 
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  Lymph node 
  stations

Anatomic location Group Lymphadenectomy

  1 Right cardia N1 D1
  2 Left cardia
  3 Lesser curvature
  4 Greater curvature
     4a Short gastric vessels
     4b Left gastroepiploic vessels
     4c Right gastroepiploic vessels
  5 Suprapyloric
  6 Infrapyloric
  7 Left gastric artery N2 D2

(N1 + N2)  8 Common hepatic artery
  9 Celiac trunk
  10 Splenic hilus
  11 Splenic artery
  12 Hepatoduodenal ligament N3 D3 

(N1 + N2 + N3)  13 Posterior surface of the 
head of the pancreas

  14 Root of the mesentery
     14A Superior mesenteric artery
     14V Superior mesenteric vein
  15 Para-aortic N4 D4

(N1 +N2 + N3 +N4)  16 Paracolic

Table 1  Lymph node stations of the stomach



be investigated as well[7].

WHICH ARE THE AVAILABLE 
TECHNIQUES FOR SENTINEL LYMPH 
NODE MAPPING?
Numerous methods in order to increase the usefulness 
and effectiveness of  sentinel node mapping have been 
proposed to date[8-18]. The clinical evaluation and as-
sessment of  these modalities within studies have led to 
a breathtaking progress in the field rendering sentinel 
lymph node tracking techniques familiar to surgeons. 
However, the main problem is on the logistics of  each 
technique. Identifying sentinel lymph nodes intra-
operatively in a timely and effective pattern is by defini-
tion a challenging process. The tracer used should meet 
the minimum requirements of  (1) non-toxicity; (2) easy 
availability; and (3) cost-effectiveness. Ideally, the tracer 
should accumulate within the sentinel nodes for a period 
of  time long enough to render detection possible. Fur-
thermore, it should be readily identifiable without the 
need for using sophisticated and unfamiliar to surgeons 
equipment. As no single tracer to date incorporates all of  
the above characteristics, the quest for the optimal com-
pound seems to be ongoing. 

Dye-based and radioisotope-based techniques have 
been the mainstay for lymph node detection so far[8-18]. 
Dye agents include isosulfan blue, patent blue and indo-
cyanine green (currently, the most commonly used dye). 
On the other hand, technetium 99 m represents the most 
commonly used radioisotope. The use of  infrared ray 
beam via endoscopy can, at least theoretically, facilitate 
the visualization of  the used tracer increasing the accu-
racy of  the detection[19,20]. Similarly, fluorescence imaging 
is another available adjunct which is suggested to increase 
the detection rates of  traditional dye agents such as indo-
cyanine green[21,22]. 

However, sentinel lymph node mapping of  the GI 
tract by using available techniques is often limited by vari-
ous factors. The multidirectional lymph drainage patterns 
and, practically, the inability to image surgical anatomy in 
real time in relation to the used tracer can compromise 
the whole process. In this direction, the use of  invisible 
near-infrared light might have the answers. In this tech-
nique, an intraoperative near-infrared fluorescence imag-
ing system that simultaneously displays surgical anatomy 
is utilized. Near-infrared fluorescence images of  the sur-
gical field are generated to illustrate intra-parenchymally 
injected near-infrared fluorescent quantum dots. The final 
result is the visualization of  the draining lymphatic tree 
and of  the nodes as well. The technique promises dissec-
tion under real time vision[23]. 

Generally, there is a trend for combining tracers in 
order to increase the detection accuracy. Double tracer 
techniques (dye plus isotope), almost consistently, seem 
to increase the rate of  sentinel lymph node identifica-
tion[24-30], however there are indeed studies which question 

this finding[31,32]. In addition, pre-clinical research is in 
progress for inventing the optimal tracer and visualization 
system. It seems pretty likely at this point that research 
will overcome the traditional dye-based techniques and it 
will open new perspectives in sentinel node mapping.

WHICH IS THE BEST WAY TO 
ADMINISTER THE TRACER?
Traditionally, endoscopy has been used in order to inject 
the tracer sub-mucosally around the primary tumor. The 
administration was carried out either preoperatively in 
case of  isotopes and intra-operatively in case where a dye 
was the used tracer. Sub-serosal injection of  dye has been 
tested, as well, without however notably superior results 
compared to the standard sub-mucosal injection[33,34].

WHICH IS THE OPTIMAL METHOD TO 
VERIFY THE PRESENCE OF METASTASIS 
IN THE IDENTIFIED SENTINEL LYMPH 
NODE?
The traditional practice of  sentinel node biopsy for gas-
tric cancer has been largely based on the use of  hematox-
ylin and eosin (HE) staining for histological examination 
of  frozen section slices. As the accuracy of  intraoperative 
diagnosis of  metastasis based on Hematoxylin/Eosin 
staining ranges significantly in the literature (74%-100%), 
the issue of  whether this certain staining is efficient as a 
standalone modality remains controversial[35-42]. Because 
of  this controversy, efforts have been directed towards 
identifying more reliable histopathological methods. Im-
munohistochemical staining and reverse transcription-
polymerase chain reaction have been both tested in this 
direction yielding a significantly higher metastasis detec-
tion rate than the standard staining technique. 

Having this comparative principles, Arigami et al[43] 
reported the following metastatic detection rates: 8.2% 
for hematoxylin/eosin, 13.1% for immunohistological 
staining and 36.1% for reverse transcriptase polymerase 
chain reaction. These major differences in the detection 
rates can be explained by the fact that the more sensitive 
and sophisticated the technique used is, the more likely 
the detection of  micrometastasis is. As the prognostic 
significance of  micrometastasis in gastric cancer has yet 
to be confirmed, the aforementioned differences require 
careful interpretation. However, whatever the natural his-
tory of  gastric cancer micrometastasis is, the widespread 
use of  these sophisticated techniques is quite problem-
atic. Firstly, the penetrability of  these techniques among 
institutions is still poor because of  the unavailability of  
the technical equipment. Secondly, due to the logistics, 
obtaining a definite result in a timely manner, i.e., before 
the end of  the procedure is still mainly futile. Thus, de-
spite its limitations hematoxylin/eosin staining remains 
the standard method for examining the detected sentinel 
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is still in a developing stage, hematoxylin/eosin remains 
the standard staining for assessing the metastatic status 
of  a detected lymph node. 

An intraoperatively detected metastasis of  a sentinel 
lymph node is the factor that will determine whether a 
patient will proceed with conventional lymph node dis-
section or not. Laparoscopic resection of  the tumor 
from the stomach with lymph node dissection navigated 
by sentinel lymph node identification represents an op-
tion only for early gastric cancer patients. Unfortunately, 
patients with T3 or more advanced disease should still be 
managed conventionally with resection plus lymph node 
dissection.
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Abstract
AIM: To investigate pathological factors related to long 
term patient survival post surgical management of gas-
tric adenocarcinoma in a Caribbean population.

METHODS: This is a retrospective, observational study 
of all patients treated surgically for gastric adenocarci-
noma from January 1st 2000 to December 31st 2010 at 
The University Hospital of the West Indies, an urban 
Jamaican hospital. Pathological reports of all gastrecto-
my specimens post gastric cancer resection during the 

specified interval were accessed. Patients with a final 
diagnosis other than adenocarcinoma, as well as pa-
tients having undergone surgery at an external institu-
tion were excluded. The clinical records of the selected 
cohort were reviewed. The following variables were 
analysed; patient gender, patient age, the number of 
gastrectomies previous performed by the lead surgeon, 
the gross anatomical location and appearance of the 
tumour, the histological appearance of the tumour, infil-
tration of the tumour into stomach wall and surround-
ing structures, presence of Helicobacter pylori  and the 
presence of gastritis. Patient status as dead vs  alive 
was documented for the end of the interval. The effect 
of the aforementioned factors on patient survival were 
analysed using Logrank tests, Cox regression models, 
Ranksum tests, Kruskal-Wallis tests and Kaplan-Meier 
curves.

RESULTS: A total of 79 patients, 36 males and 43 fe-
males, were included. Their median age was 67 years 
(range 36-86 years). Median survival time from surgery 
was 70 mo with 40.5% of patients dying before the 
termination date of the study. Tumours ranged from 0.8 
cm in size to encompassing the entire stomach speci-
men, with a median tumour size of 6 cm. The median 
number of nodes removed at surgery was 8 with a 
maximum of 28. The median number of positive lymph 
nodes found was 2, with a range of 0 to 22. Patients’ 
median survival time was approximately 70 mo, with 
40.5% of the patients in this cohort dying before the 
terminal date. An increase in the incidence of cardiac 
tumours was noted compared to the previous 10 year 
interval (7.9% to 9.1%). Patients who had serosal 
involvement of the tumour did have a significantly 
shorter survival than those who did not (P  = 0.017). 
A significant increase in the hazard ratio (HR), 2.424, 
for patients with circumferential tumours was found (P  
= 0.044). Via  Kaplan-Meier estimates, the presence of 
venous infiltration as well as involvement of the circum-
ferential resection margin were found to be poor prog-
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nostic markers, decreasing survival at 50 mo by 46.2% 
and 36.3% respectively. The increased HR for venous 
infiltration, 2.424, trended toward significant (P = 0.055) 
Age, size of tumour, number of positive nodes found 
and total number of lymph nodes removed were not 
useful predictors of survival. It is noted that the results 
were mostly negative, that is many tumour character-
istics did not indicate any evidence of affecting patient 
survival. The current sample, with 30 observed events 
(deaths), would have about 30% power to detect a HR 
of 2.5.

CONCLUSION: This study mirrors pathological factors 
used for gastric cancer prognostication in other popu-
lations. As evaluation continues, a larger cohort will 
strengthen the significance of observed trends.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Gastric adenocarcinoma; Caribbean; Jamai-
ca; Pathologic; Survival; Gastrectomy; Gastritis; Helico-
bacter pylori ; Cardia; Circumferential resection margin

Core tip: This ten year retrospective analysis of patho-
logic factors affecting the survival of gastric cancer 
patients is the first ever to be done in a Caribbean 
population. Significant findings meriting publication in-
clude increasing incidence of proximal tumours and de-
creased survival with involvement of the circumferential 
resection margin. Among other factors also examined, 
are the impact of surgeon and pathologist training on 
patient survival. By describing the current state of gas-
tric cancer management in this population, this study 
aspires to lay the foundation for further work enhanc-
ing gastric cancer care in this region.

Roberts PO, Plummer J, Leake PA, Scott S, de Souza TG, John-
son A, Gibson TN, Hanchard B, Reid M. Pathological factors 
affecting gastric adenocarcinoma survival in a Caribbean popula-
tion from 2000-2010. World J Gastrointest Surg 2014; 6(6): 94-100  
Available from: URL: http://www.wjgnet.com/1948-9366/full/
v6/i6/94.htm  DOI: http://dx.doi.org/10.4240/wjgs.v6.i6.94

INTRODUCTION
Gastric cancer is the fourth most common malignancy 
in men, and the fifth commonest in women diagnosed 
worldwide[1]. In Jamaica it is the seventh commonest 
cancer in men and the ninth most common in women[2]. 
Worldwide, gastric cancer is the third most frequent cause 
of  cancer death in men and the fifth most common in 
women[1]. In Jamaica it is the fourth leading cause of  can-
cer related death[3].

These figures prompt scrutiny and characterization 
of  the Jamaican gastric cancer patient population. Ac-
cordingly, Plummer et al[4] had previously outlined age and 
sex related incidence, histological appearance, as well as 
tumour location in a surgically treated cohort of  gastric 

adenocarcinoma patients in Jamaica from 1993-2002, and 
found that the antrum of  the stomach was most often in-
volved, with a trend toward increased incidence of  more 
proximal tumours in the latter 5 years studied, and that 
lymph node metastases were common[4].

It was our aim to build on this base of  information 
and to explore prognostication in this patient demo-
graphic. Our study seeks, for the first time in the Jamai-
can population, to describe the post-surgical survival 
rate of  gastric adenocarcinoma patients and to elucidate 
related pathological factors.

MATERIALS AND METHODS
This retrospective, observational study summarizes the 
analyses conducted on patients diagnosed with gastric ad-
enocarcinoma at the University Hospital of  the West In-
dies (UHWI) from 2000 to 2010. Analysis was conducted 
using STATA 9. Approval was granted from the Ethics 
Committee of  the hospital (file number ECP334, 12/13). 
This study was carried out in accordance with the Second 
International Helsinki Declaration[5].

All patients who were diagnosed with gastric cancer at 
UHWI during the period January 1st 2000 to December 
31st 2010 were enrolled via review of  pathology reports. 
UHWI is a type A teaching hospital and a referral centre, 
accepting the management of  patients exceeding the re-
source capability of  several smaller hospitals throughout 
Jamaica. These patients had all been seen at the General  
Surgery outpatient clinic, and subsequently undergone 
upper gastrointestinal endoscopy with biopsy proving 
gastric cancer. Other forms of  gastric cancer besides 
adenocarcinoma were excluded. Patients with a final diag-
nosis of  gastric adenocarcinoma, but who had undergone 
surgery at other institutions were excluded. This exclu-
sion came as a matter of  access to the clinical records of  
those patients. Demographically, the patients receiving 
definitive management at external institutions are not 
anticipated to greatly differ from the patient population 
investigated in this study.  Of  note, the population of  Ja-
maica is predominantly Afro-Caribbean.

Survival data was analysed with the event being death 
and the time to death being defined as the time in months 
from surgery until the patient’s death. Persons who did 
not die were censored at the date of  their last visit or if  
confirmed to be alive, they were censored at December 
31, 2011. 

Logrank tests were conducted to determine whether 
the survival rate was different across various groupings 
within variables. Cox regression models were built to 
determine whether various pathological characteristics 
would be able to predict a person’s risk of  death. Rank-
sum tests as well as Kruskal-Wallis tests of  association 
were done to determine whether the relationships be-
tween clinicopathological factors and survival were differ-
ent for persons who were dead as opposed to confirmed 
alive or censored prior to the end of  the studied inter-
val[6,7].
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RESULTS
The surgical notes and pathological reports of  the 79 pa-
tients meeting the criteria of  histologically identified gas-
tric adenocarcinoma, and having had D1 gastrectomy at 
UHWI were reviewed. There were more females (54.4%) 
than males (Table 1). The median age of  the patients 
was 67 years with a range of  36 to 86 years. Tumours 
ranged from 0.8 cm in size to encompassing the entire 
stomach specimen, with a median tumour size of  6 cm. 
The median number of  nodes removed at surgery was 8 
with a maximum of  28. Four specimens included 15 or 
more lymph nodes. Seventy-seven specimens were found 
to have nodal metastasis. The median number of  posi-
tive lymph nodes found was 2, with a range of  0 to 22. 
Patients’ median survival time was approximately 70 mo, 
with 40.5% of  the patients in this cohort dying before 
the terminal date (Table 1). A total of  47 patients were 
censored, with 7 of  those being censored at the end of  
the study, i.e., confirmed to be still living as at December 
31, 2011. 

In this series, thirty-eight percent of  the surgeries 
were performed by doctors who had performed less than 
10 gastrectomies, while the other 62% were performed 
by surgeons who had performed 10 or more (Table 1) 
. Approximately a quarter (24.7%) of  patients had tu-
mours situated on the lesser curvature of  the stomach 
while about half  that number (11.7%) had tumours 
involving the greater curvature. The most common ana-
tomical location was the antrum (54%), followed by the 
pylorus (37.7%). Fifteen point six percent of  patients 
had tumours located on the anterior wall of  the stomach,   
24.7% on the posterior wall, and 16.9% were circumfer-
ential (Table 2).

Histologically, less than half  of  the patients had tu-
mours that were diffuse, while a little more than half  
(57.4%) were intestinal. Most (43.2%) patients had low 
grade tumours compared to 32.4% having tumours of  
moderate grade and the remainder of  high grade. More 
than half  of  the patients had ulcerative lesions. Few 
(5.7%) had tumours that were well differentiated, while 
the majority (50.9%) of  patients had tumours that were 
moderately differentiated. Ninety-six percent of  tumours 
were advanced with involvement of  muscularis propria, 
subserosa and serosa. Forty-eight percent of  the patients 
had venous infiltration by the adenocarcinoma, while 
60% had tumours that exhibited perineural invasion. Ap-
proximately 20% of  patient specimens had Helicobacter 

pylori. While few (3.8%) patients were found to have 
chronic active gastritis, about 40% of  them had chronic 
gastritis and about 30% had chronic multifocal atrophic 
gastritis (Table 3).

There was a trend toward significance (P = 0.0577) in 
the lower survivorship of  patients who had tumours of  
the gastric cardia vs those who did not. Patients who had 
a circumferential tumour had significantly worse survival 
times from those who did not have a circumferential 
tumour (P = 0.0370). There was also a near significant 
difference between patients with subserosal involvement 
vs those without (P = 0.0731). Patients who had serosal 
involvement of  tumour did have a shorter survival than 
those who did not (P = 0.017) (Table 4). Patients who 
had venous infiltration also had shorter survival (P = 
0.055) (Table 5). Differences for subserosal and serosal 
involvement could not be quantified as there were no 
deaths among patients who were negative. Differences 
in HRs were estimated for tumours of  the gastric cardia, 
circumferential lesions and those with venous infiltration. 
Figure 1 show the survival curves for the aforementioned 
variables.

DISCUSSION
The Kaplan-Meier estimated 10-year survival rate of  
this cohort is 42.1%, with a 95% confidence interval of  
24.4%-58.7%. This Kaplan-Meier estimate accounts for 
the varying risks within the population with respect to 
their clinicopathological factors. This is appropriate as we 
have noted statistically significant impact of  certain pa-
rameters on patient survival. If  it were assumed that each 
patient was at an equivalent risk for mortality following 
surgery the incidental survival rate would be 35%. The 
median survival time was about 70 mo. These statistics 
reflect patients’ median follow up time and not a true 
median survival. Patients were followed for a total of  
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  Characteristic n  (%)

  Gender Male 36 (45.6 )
Female 43 (54.4 )

  Number of previous gastrectomies 
  by surgeon

< 10 30 (38.0 )
> 10 49 (62.0)

  Patient status Alive 7 (8.9)
Censored 40 (50.6)

Dead 32 (40.5)

Table 1  Clinical characteristics

  Location of tumour n  = 79

  Lesser curvature Uninvolved 60 (75.3)
Involved 19 (24.7)

  Greater curvature Uninvolved 70 (88.3)
Involved   9 (11.7)

  Antrum Uninvolved 35 (45.5)
Involved 34 (54.5)

  Pylorus Uninvolved 49 (62.3)
Involved 50 (37.7)

  Body Uninvolved 62 (79.2)
Involved 17 (20.8)

  Cardia Uninvolved 71 (90.9)
Involved   8 (9.1)

  Fundus Uninvolved 73 (92.2)
Involved   6 (7.8)

  Anterior wall Uninvolved 66 (84.4)
Involved 13 (15.6)

  Posterior wall Uninvolved 59 (75.3)
Involved 20 (24.7)

  Circumferential Uninvolved 66 (83.1)
Involved 13 (16.9)

Table 2  Tumour location  n  (%)
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dence of  affecting patient survival. Table 3 shows the 
results of  a power analysis to determine the power of  
our study to detect varying hazard rates. We see that, at 
best, the current sample with 30 observed events (deaths) 
would have about 30% power to detect a HR of  2.5. It is 
likely that the ability of  this study to demonstrate patho-
logical prognosticators already commonly accepted in the 
literature was limited by this relatively low power. We see 
that we could detect a hazard rate of  2 with power 80%, 
if  we observed 202 deaths. As the examined cohort con-
tinues to grow yearly we can expect more robust statistics 
in future analyses. Furthermore, this study included all 
cause mortality. As the cohort continues to grow, exact 
causes of  death can be better examined and adjusted for 
according to their likely direct relation to gastric cancer 
and therapeutic intervention for this disease process.

Age, size of  tumour, number of  positive nodes found 
and total number of  lymph nodes removed were not use-
ful predictors of  survival. However, it was noted that pa-
tients who had a circumferential tumour were almost two 
and a half  times more likely to die than those without. 
There was a similar increase in the likelihood of  death for 
patients with tumours of  the cardia, as well as in those 
with venous infiltration (Table 3).

In a previous clinicopathological audit of  gastric car-
cinomas at this institution between 1993-2002, the major-
ity of  tumours (56%) were of  the antrum. The cardia was 
the third most involved site at 7.9%[4]. The current study, 
2000-2010, noted 9.1% of  cases to involve the gastric 
cardia and 54.5% involving the antrum. While the major-
ity of  gastric cancers in our population continue to be 
found in the antrum, it is worth noting the increased inci-
dence of  cancers of  the cardia. This early trend parallels 
the 29.0% to 52.2% increase in incidence of  adenocarci-
nomas of  the gastric cardia noted in the United Kingdom 
from 1984 to 1993[8]. Similarly the incidence of  cardiac 
lesions increased from 29% to 52%, in the United States 
of  America, between 1984-1993[9]. McLoughlin purports 
a generally poorer prognosis associated with cancers of  
the gastric cardia as opposed to other anatomical sites[10]. 

1912.115 person months during which time there were 
30 deaths. This yields an estimated death rate of  0.0157 
deaths per person-month, or 18.8% per person-year 
(95%CI: 0.132-0.269). This means that if  we observed 
100 persons with the disease for 1 year we would expect 
approximately 19 of  them to die.

It is noted that the results were mostly negative, that 
is many tumour characteristics did not indicate any evi-
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  Gross appearance Percentage  

     Configuration Ulcerative      56.00
Infiltrative     22.70
Exophytic      21.30

n 75
  Gross location
     Proximal Uninvolved      88.20

Involved      11.80
n 76

     Distal Uninvolved      84.20
Involved      15.80

n 76
  Histological appearance 
     Intestinal No      42.60

Yes     57.40
n 68

     Differentiation Poor      43.40
Moderate      50.90

Well        5.70
n 53

     Grade Low      43.20
Moderate      32.40

High      24.30
  Maximum extent of invasion through stomach wall 
     Mucosa Involved               100.00

n 78

     Muscularis propria Uninvolved       3.80
Involved      96.20

n 78

     Sub–Serosa Uninvolved        9.00
Involved      91.00

n 78

     Serosa Uninvolved      13.30
Involved      86.70

  Histological appearance
     Venous infiltration Absent      51.90

Present      48.10
n 52

     Perineural infiltration Absent      40.00
Present      60.00

n 35
     H. Pylori Absent      80.50

Present      19.50
n 77

     Chronic active gastritis Absent      96.20
 Present       3.80
 n 78
     Chronic gastritis Absent      59.00
 Present      41.00

n 78

     Chronic multifocal 
     Atrophic gastritis
 

Absent     70.50
Present      29.50

n 78

Table 3  Pathological characteristics

  Variable P  value

  Gender 0.9688
  Number of gastrectomies previously performed 0.6725
  Lesser curvature 0.9716
  Greater curvature 0.7928
  Antrum 0.2613
  Pylorus 0.2486
  Body 0.2581
  Cardia 0.0577
  Fundus 0.9704
  Anterior wall 0.3977
  Posterior wall 0.9507
  Circumferential 0.0370
  Diffuse 0.9389
  Intestinal 0.6020
  Grade 0.2436
  Configuration 0.2598
  Differentiation 0.2416

Table 4  Logrank test of survival functions
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Siewert I adenocarcinomas of  the gastro-oesophageal 
junction[12,13]. It would appear that the findings of  our 
study reflect such trends. 

As, both globally and locally, more proximal gastric 
tumour sites become increasingly prevalent, it is impor-
tant to note the relatively poor outcomes of  such cases 
post gastrectomy. As alluded to above, lymphatic drain-
age is thought to be a key contributor to such poor out-
comes. Accordingly it is prudent to examine the approach 
to lymph node dissection and excision employed locally, 
as well as the correlation between lymph node positiv-
ity and survivorship. Our study did not demonstrate any 
significant influence of  either lymph node positivity or 
total number of  nodes resected on survivorship. How-
ever, Shimada et al[14] (2001)  with a much larger cohort 
(982) concluded that the involvement of  three or more 
metastatic lymph nodes is an independent prognostic 
factor with a sharp decrease in 5-year survivorship of  pa-
tients with greater than two nodes. An Italian randomised 
trial involving 615 gastric cancer patients demonstrated 
significant decrease in all-cause mortality varying propor-
tionately with number of  lymph nodes removed up to 25. 
The authors suggest a minimum of  25 nodes be removed 
for better long term survivorship[15]. Our study saw an 
average of  only 8 nodes being removed. During this time 
at our institution the standard procedure performed was 
that of  D1 gastrectomy. This was due to lack of  person-
nel trained in D2 gastrectomy technique. The American 
Joint Committee on Cancer recommends a minimum of  
15 lymph nodes be examined for accurate staging of  gas-
tric cancer as retrieved by D2 lymphadenectomy[16]. Only 
4 of  the 79 specimens reviewed met this recommenda-
tion, as D1 gastrectomies were performed. Interestingly, 
Schoenleber et al[17] suggest that the single most influen-
tial factor in optimising the number of  lymph nodes re-
trieved, and consequently the number of  positive lymph 

This prognosis is likely a consequence of  more extensive 
lymphatic drainage of  the region, and later diagnosis[10,11]. 
In this study a HR of  2.685 (P = 0.069) reflected, al-
though not significantly, this increased risk of  mortality. 
Kaplan-Meier curves demonstrate the decreased survi-
vorship of  cardiac gastric cancers in this Jamaican cohort. 
Finally, the Logrank test trended toward significance with 
a P value of  0.0577. 

This study made evident a significant HR of  2.424 
(P = 0.044) for patients with circumferential resection 
margin (CRM) involvement post-gastrectomy. Logrank 
survival tests reflect this decreased survivorship with a 
P value of  0.0370. This applies to cancers of  the cardia 
with extension into the distal oesophagus. CRM involve-
ment has been shown to be an important prognostication 
factor for oesophageal cancer. Several studies have shown 
a poor prognosis in patients with potentially resectable 
malignancies of  the distal 5 cm of  the oesophagus and 
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Figure 1  Kaplan-Meier survival. A: Estimate of gastric cancer (2000–2010); B: Estimate of patients with involvement of the Cardia; C: Estimate of patients with tu-
mour involving the circumferential resection margin; D: Estimate of patients with venous infiltration. CRM: Circumferential resection margin.

  Predictor HR P value 95%CI

  Cardia
     Involved vs uninvolved 2.685 0.069 0.927 7.779
  Circumferential
      Involved vs uninvolved 2.424 0.044 1.025 5.732
  Venous infiltration
     Present vs absent 2.502 0.055       0.98 6.384
     Age 1.007 0.643 0.978 1.037
     Size  0.992 0.897 0.877 1.122
     Positive lymph nodes 1.059 0.118 0.986 1.137
     Total lymph nodes   
     removed

0.981 0.603 0.911 1.055

  Type of surgery
     Total gastrectomy vs 
    subtotal gastrectomy

      1.45 0.417 0.591 3.553

    Presence of Helicobacter pylori 0.456 0.198 0.138 1.508

Table 5  Single predictor cox regression models
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Finally, modification of  not only surgical but pathol-
ogy staff  practices may improve survivorship. Alteration 
of  D2 gastrectomy to preserve pancreas and spleen has 
been shown to increase survival of  stage three gastric 
cancer patients without any added risk of  mortality or 
morbidity compared to D1 gastrectomy[24]. As previously 
mentioned, level of  training of  the pathology staff  signif-
icantly affects the rate of  retrieval of  lymph nodes from 
surgical specimens. Education of  relevant staff  should 
be of  benefit in that regard. Also, implementation of  a 
surgical protocol ensuring AJCC recommendations, such 
as appropriate lymph node dissection, are followed, may 
improve specimen yield and thus diagnostic relevance. 
Epidemiological mapping of  gastric cancer in the Afro-
Caribbean population is of  worldwide significance as, 
interestingly, relative rates of  gastric cancer by ethnicity in 
England have been shown to be higher in black persons 
of  Caribbean heritage[25].
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nodes identified from a gastric specimen, is the technique 
of  the pathology technician in trimming the gross speci-
men. Thus, the relatively low yield of  lymph nodes from 
the surgical specimens in this study may be a function of  
either surgeon skill or the technical ability of  the patholo-
gist trimming the specimen.

It is important to note that meta-analyses of  D1 vs 
D2 lymphadenectomy for gastric cancer have failed to 
demonstrate any survival benefit of  extended resection[18]. 
The reason for this may be the increased surgical morbid-
ity and mortality that is expected when less experienced 
staff  perform the more technically complex D2 resection 
classically inclusive of  splenectomy and pancreatectomy. 
At our institution 38% of  the reviewed cases had been 
done by a surgeon who had previously performed less 
than 10 gastrectomies. No significant change in survivor-
ship was attributable to surgeon experience.  The ideal 
answer to balancing the risk of  increased operative mor-
bidity, against the need for oncological clearance of  in-
volved nodes, would be to identify involved nodes preop-
eratively. Currently, algorithms utilising prognostic factors 
such as age, sex, Borrmann classification and histology 
are being developed to do just that.  The Maruyama com-
puter program was used retrospectively to predict lymph 
node involvement by level and the results compared to 
actual pathological specimen findings. The prediction rate 
was highly accurate (82%-96%)[19]. This high predictive 
accuracy has been reproduced[20].

This study has also demonstrated an almost sig-
nificant HR of  2.5 with regard to the survivorship of  
patients with tumours featuring venous infiltration (P = 
0.055). A retrospective analysis, done in China, of  487 
gastric cancer patients showed that lymphatic or blood 
vessel invasion in the presence of  metastatic lymph node 
disease significantly decreased survivorship post gastrec-
tomy[21]. In our study, all but two of  the histological speci-
mens had positive nodes, therefore a similar overall trend 
was observed. Additionally, a study, done in South Korea, 
of  280 node negative patients demonstrated significant 
worsened prognosis for patients with blood vessel inva-
sion[22]. 

Given that there is sufficient evidence in the literature 
that some of  these characteristics are clear indicators of  
survival, we could conclude that our study lacked the 
power to sufficiently detect the results. Specifically, a haz-
ard rate of  2 with power of  80 would require 202 deaths 
to be observed and this would take about 30 years at 
our institution. This type of  study would provide useful 
information for the Caribbean. We believe that it would 
be prudent to continue following this cohort of  persons 
as well as enrolling new patients who are diagnosed with 
gastric cancer in order to better understand factors affect-
ing survival in our population.

Of  note, in this retrospective study we did not inves-
tigate the effect of  chemotherapeutic interventions on 
survivorship. Numerous clinical trials have demonstrated 
the positive effect of  such treatment on postoperative 
survival times of  gastric cancer patients vs having just 
surgery[23]. 
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Abstract
AIM: To evaluate laparoscopic re-sleeve gastrectomy 
as a treatment of weight regain after Sleeve.

METHODS: Laparoscopic sleeve gastrectomy is a com-
mon bariatric procedure. Weight regain after long-term 
follow-up is reported. Patients were considered for 
laparoscopic re-sleeve gastrectomy when we observed 
progressive weight regain and persistence of comorbid-
ities associated with evidence of dilated gastric fundus 
and/or antrum on upper gastro-intestinal series. Follow-
up visits were scheduled at 1, 3, 6 and 12 mo after 
surgery and every 6 mo thereafter. Measures of change 
from baseline at different times were analyzed with the 
paired samples t  test. 

RESULTS: We observed progressive weight regain 
after sleeve in 11 of the 201 patients (5.4%) who had 
a mean follow-up of 21.1 ± 9.7 mo (range 6-57 mo). 
Three patients started to regain weight after 6 mo fol-

lowing Sleeve, 5 patients after 12 mo, 3 patients after 
18 m. Re-sleeve gastrectomy was always performed by 
laparoscopy. The mean time of intervention was 55.8 ± 
29.1 min. In all cases, neither intra-operative nor post-
operative complications occurred. After 1 year follow-up 
we observed a significant (P < 0.05) mean body mass 
index reduction (-6.6 ± 2.7 kg/m2) and mean % ex-
cess weight loss (%EWL) increase (+31.0% ± 15.8%). 
An important reduction of antihypertensive drugs and 
hypoglycemic agents was observed after re-sleeve in 
those patients affected by hypertension and diabetes. 
Joint problems and sleep apnea syndrome improved in 
all 11 patients.

CONCLUSION: Laparoscopic re-sleeve gastrectomy is 
a feasible and effective intervention to correct weight 
regain after sleeve.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Obesity; Bariatric surgery; Laparoscopic 
surgery; Stomach stapling; Gastrectomy; Surgery; Re-
peat

Core tip: Laparoscopic sleeve gastrectomy is gaining an 
important role in bariatric surgery because it may have 
similar results to gastric by-pass and duodenal switch, 
without problems of malabsorption and digestive anas-
tomosis. However, weight regain after a long-term 
follow-up is reported. In this paper we show that re-
sleeve gastrectomy is a valid and effective intervention 
to correct weight regain after sleeve.
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INTRODUCTION
Laparoscopic sleeve gastrectomy (LSG) is a bariatric pro-
cedure that may allow similar results to Roux-en-Y gastric 
bypass (RYGB) and duodenal switch (DS), without prob-
lem of  malabsorption[1-4]. Several studies, reporting large 
series, show that LSG is safe and effective in terms of  
weight loss[5-8] and improvement of  comorbidities[9-11] in 
the first post-operative years. For these reasons and for the 
fact that it does not imply any digestive anastomosis, LSG 
has become very popular among surgeons. It appears that 
there are less complications after LSG compared to those 
seen after RYGB[7,12-14]. The most worrisome complication 
of  LSG is a leak of  the long suture line, reported in 1%-7% 
of  patients[6]. Despite its wide diffusion, LSG’s long-term 
weight loss data are not uniform. Some authors report a 
regain of  weight after LSG[15-17]. This data could be in line 
with the fact that weight regain has been found after all 
bariatric operations[18,19]. One of  the main advantages of  
LSG is that it may also work as a bridge procedure before 
a laparoscopic DS[20-22] or a laparoscopic RYGB[23], in case 
of  insufficient weight loss or progressive weight regain. 
Recently, some authors suggested treating the inadequate 
weight loss, resulting from a large stomach or neofun-
dus after LSG, with laparoscopic re-sleeve gastrectomy 
(LRSG)[24-27]. In this paper we present our series of  11 
LRSG procedures with 1 year follow up.

MATERIALS AND METHODS
Patient characteristics
All patients who underwent LSG in our institution from 
December 2007 to September 2011 were considered for 
LRSG when we observed progressive weight regain and 
persistence of  comorbidities, associated with evidence 
of  persistence of  gastric fundus and/or antrum on up-
per gastro-intestinal series (Figure 1B). No patients were 
considered for RYGB or DS after failed LSG because, 
in accordance with patients, we wanted to maintain the 
advantages of  Sleeve in terms of  avoiding post-operative 
malabsorption and in terms of  preserving the possibility 
to easily explore the gastro-intestinal tract in the neces-
sity of  diagnostic or operative endoscopy. Institutional 
Review Board approval was obtained for the present 
study and all patients gave their informed consent prior 
to surgery. The presence of  comorbidities, such as joint 
problems, was quantified according to anamnesis and 
use of  specific medications before and after surgery. The 
presence of  Diabetes was quantified by pre and post-op-
erative fasting blood glucose (FBG) and glycosylated he-
moglobin (HbA1c). The presence of  blood hypertension 
was quantified by systolic and diastolic pressure before 
and after surgery. The presence of  sleep apnea was quan-
tified by sleep studies before surgery and post-operative 
resolution by discontinuation of  the use of  CPAP (Con-
tinuous Positive Airway Pressure) mask.

Surgical technique
Surgery was performed according to our usual technique 

for laparoscopic Sleeve Gastrectomy. A Veress needle 
was used to accomplish pneumoperitoneum. The first 
trocar (12 mm, Endopath XCEL, Ethicon Endo-surgery, 
Cincinnati, OH, United States) was placed in the left 
subcostal space. The second and the third trocars (5 mm, 
Endopath XCEL, Ethicon Endo-surgery, Cincinnati, 
OH, United States) were placed in the subxiphoid space 
and in the right flank respectively. The last trocar (15 mm, 
Endopath XCEL, Ethicon Endo-surgery, Cincinnati, 
OH, United States) was placed above the umbilicus. The 
stomach was separated from the gastrocolic ligament and 
gastrosplenic ligament by Harmonic ACE 5 mm (Ethicon 
Endo-Surgery, Cincinnati, OH, United States). The left 
diaphragmatic crus was freed. The excessive part of  the 
stomach was cut over a 12.7 mm (38 Fr) Gastric Cali-
bration Tube (Ethicon Endo-Surgery, Cincinnati, OH, 
United States) starting from 6 cm proximal to the pylorus 
and proceeding up toward the diaphragmatic left crus. 
An articulating endoscopic linear cutter (Echelon Flex 
60, Ethicon Endo-Surgery, Cincinnati, OHIO, United 
States) with 4.1 mm (Green) and 3.8 mm (Gold), 6 row 
cartridges (Endoscopic Linear Cutter Reloads, Ethicon 
Endosurgery, Cincinnati, OH, United States), was used to 
staple the stomach. In LRSG we rarely used 3.5 mm (Blue) 
cartridges because of  the tissue’s density after the prior 
stapling. Running suture with PDS 3/0 (MIC55E, PDS*Ⅱ, 
Ethicon Endo-Clip Suture, Cincinnati, OH, United States) 
was used to reinforce the stapled line. Surgical technique 
was the same in LSG and LRSG. The same calibration 
tube was used for all the patients in LSG and LRSG.

Post-operative management
Patients were started on an oral fluid diet on post-oper-
ative day 3 after upper gastro-intestinal series had shown 
no leak. Patients were discharged on day 5 if  no post-
operative complications occurred. Follow-up visits were 
scheduled at 1, 3, 6 and 12 mo after surgery and every 
6 mo thereafter. Data were entered into a prospectively 
held database including age, gender, body mass index 
(BMI), excess of  weight (EW), % of  excess weight loss 
(%EWL), comorbidities before and after surgery, post-
operative complications.

Statistical analysis
Data were obtained by review of  the prospectively main-
tained database. Quantitative variables were reported as 
mean and standard deviation (SD); qualitative variables 
were described as number and percentages. Measures of  
change from baseline at 3, 6, 12 mo after surgery were 
analyzed with the paired t test. Statistical significance was 
set at P ≤ 0.05. All statistical analyses were performed 
with the Statistical Product and Service Solutions (SPSS) 
software package (version 19, SPSS-IBM, Chicago, IL, 
United States).  

RESULTS
Patients characteristics
From December 2007 to September 2011, 201 patients 

June 27, 2014|Volume 6|Issue 6|WJGS|www.wjgnet.com 102

Cesana G et al . Re-sleeve gastrectomy to correct sleeve gastrectomy



underwent LSG at our Institution. We observed progres-
sive weight regain in 11 patients (5.4%). Three patients 
started to regain weight after 6 mo post-LSG, 5 patients 
after 12 mo, 3 patients after 18 mo. An upper gastro-in-
testinal series showed gastric dilatation in all 11 patients. 
Three patients (27.3%) had another bariatric surgery prior 
to LSG: 2 patients had an adjustable gastric band (AGB) 
already removed before LSG and one patient underwent 
surgical intervention of  laparoscopic Band removal and 
LSG at the same time. The AGB was removed because 
of  dysfunction associated with weight regain. 

Four patients (45.5%) were affected by at least 1 
comorbidity (Table 1). Two of  them (a female with 
BMI = 54.1 kg/m2 and a male with BMI = 48.5 kg/m2) 

were affected by blood hypertension, type II diabetes 
and joint problems. A third patient, a female with BMI 
= 52.7 kg/m2, was affected by blood hypertension and 
joint problems. A fourth patient, a male with BMI = 
43.3 kg/m2, was affected by sleep apnea syndrome. In all 
patients, pre-operative blood hypertension was well con-
trolled by drugs (mean systolic 123.3 ± 2.9 mmHg and 
mean diastolic 78.3 ± 2.9 mmHg). Two patients were in 
therapy with combination diuretics and ACE inhibitors; 
one patients with ACE inhibitors alone. Regarding the 
treatment of  diabetes, the two patients affected used oral 
hypoglycemic agents. The average FBG before surgery 
was 147.5 ± 3.5 mg/dL and HbA1c averaged 6.9% ± 0.1%. 

The mean age of  the patients (3 males and 8 females) 
was 40.6 ± 10.2 years (Table 1).

Findings after LSG
Before LSG, mean absolute weight was 116.4 ± 21.5 kg, 
mean EW was 59.3 ± 16 kg and mean BMI was 45.2 ± 
5.6 kg/m2 (Table 1). One patient developed a high gastric 
leak after LSG and underwent a second operation six 
days later. She was a female with BMI = 41 kg/m2 and 
no comorbidities. She had surgical revision of  the gas-
tric staple line without resewing it. A perigastric abscess 
was drained and a drain tube was left in place. The leak 
resolved in 15 d and the patient was discharged on day 
18. BMI and %EWL variations after LSG are collected 
in Figure 2. After an initial decrease, mean BMI start to 
increase after 6 mo. 

After LSG, systolic and diastolic pressure values did 
not differ significantly to prior LSG; however a reduction 
in requirement of  antihypertensive drugs was observed. 
One patient suspended therapy and the others 2 reduced 
therapy. After LSG, FBG and HbA1c showed an impor-
tant decrease (respectively 105.5 ± 28.9 mg/dL and 6.2% 
± 0.5%). One of  two patients (50%) suspended oral hy-
poglycemic agents. Joint problems and sleep apnea syn-
drome improved in all (100%).

Findings after LRSG
LRSG was performed at a mean interval of  21.1 ± 9.7 
mo after LSG. The mean BMI before LRSG was 38.9 
± 3.8 kg/m2 and the mean %EWL was 25.3% ± 14.2% 
(Figure 2). LRSG was completed laparoscopically in all 
cases and no intra-operative or post-operative complica-
tions occurred. The mean time of  intervention was 55.8 
± 29.1 min. The mean operative time for LSG in the 
same patients was longer: 65.4 ± 17.4 min. This finding 
could be related to the fact that when we perform LRSG 
the stomach is already dissected and prepared. We only 
cut off  the exceeding part of  the stomach over the boo-
gie. No significative blood loss occurred either in LSG 
or in LRSG. No patient showed leakage from the stapled 
line at upper gastro-intestinal series scheduled on day 2. 
All patients resumed an oral liquid diet on day 3 and they 
were discharged from the hospital on day 5 after LRSG. 
At 1, 6, 12 mo after LRSG the BMI progressively de-
creased and %EWL increased in each patient. As shown 
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A B
Figure 1  Comparison of upper gastro-intestinal series in the 
same patient on post-operative day 2 after sleeve gastrectomy 
(A) and one year later (B). After one year we see a dilated stom-
ach (B) that allows weight regain.

  Characteristics Value, mean ± SD 
n  = 11

  Age (yr)     40.6 ± 10.2
  Height (m)   1.60 ± 0.1
  Ideal body weight (kg)   57.4 ± 8.9
  Excess body weight (kg)  59.3 ± 16
  Excess body weight (%)   104.2 ± 25.5
  Body mass index (kg/m2)   45.2 ± 5.6
  Gender
     Male   3 (27.3)
     Female   8 (72.7)
  Comorbidities
     At least 1 comorbidity   4 (36.4)
     Blood hypertension   3 (27.3)
     Type 2 diabetes mellitus   2 (18.2)
     Sleep apnea syndrome 1 (9.1)
     Joint problems   3 (27.3)

Table 1  Pre-operative patients’ characteristics  n  (%)
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a dilatation of  the antrum and/or gastric fundus in all 
the 11 patients (Figure 1). The causes of  gastric dilatation 
are not clear[27]. It could be related to a technical prob-
lem or to a natural process of  stomach tissue dilatation. 
The main technical cause for a dilated antrum might be 
a dissection started farther than 6 cm from the pylorus. 
In these cases the patients will regain weight after a few 
months. The main cause for a dilated fundus might be a 
dissection farther than 1 cm to the left of  the esophagus. 
A complete dissection of  the gastric fundus is difficult 
when the patient underwent prior AGB placement or 
removal. Other causes of  stomach tissue dilatation after 
LSG, besides technical problems, could be related to pa-
tient’s psychological problems or negligence in following 
the post-surgical diet recommendations. We believe that 
these factors, technical and not, are often both involved in 
the process of   weight regain after LSG. For example, an 
incomplete section of  the gastric fundus will not decrease 
the secretion of  ghrelin[27], which can explain the incapacity 
of  the patient to follow diet recommendations, therefore 
permitting stomach dilatation and weight regain.

In order to resume weight loss in patients for which 
LSG failed, there are few surgical options. LSG can be 
converted to RYGB or DS[20-23], or a LRSG can be per-
formed[24-27]. In our series, no patients underwent RYGB 

in Table 2, after 1 year of  follow-up the mean BMI sig-
nificantly decreased from 38.9 ± 3.4 kg/m2 to 32.2 ± 3.9 
kg/m2 (P < 0.05) and the %EWL significantly increased 
from 25.3 ± 14.2 to 56.3 ± 12.4 (P < 0.05). 

After LRSG only 1 of  3 patients continued to use 
antihypertensive drugs and only 1 of  2 continued to 
use oral hypoglycemic agents. Mean systolic pressure 
was 121.6 ± 1.5 mmHg and mean diastolic was 78 ± 2 
mmHg. Mean FBG was 98.5 ± 16.2 mg/dL and mean 
HbA1c was 6.1 ± 0.6 %. Neither joint problems nor sleep 
apnea were noted after LRSG. 

DISCUSSION
LSG is gaining an important role in bariatric surgery be-
cause it may have similar results to RYGB and DS, with-
out malabsorbitive problems and digestive anastomosis[1-3]. 
Moreover, after LSG there are no problems exploring the 
upper gastro-intestinal tract. Some authors have noted a 
weight regain after LSG[15-17]. In our series we observed 
weight regain in 11 out of  201 patients (5.4%), who had 
a mean follow-up of  21.1 ± 9.7 mo (range 6-57 mo). 
Three patients started to regain weight after 6 mo post-
LSG, 5 patients after 12 mo, 3 patients after 18 mo. An 
upper gastro-intestinal series was performed and showed 
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Value (n = 11)
before LRSG mean ± SD

After LRSG
mean ± SD

Mean change (SD) 95%CI P  value

  Absolute weight (kg) 100.3 ± 17.5   82.9 ± 14.7 -17.4 (± 7.8) -12.0--22.6 < 0.001
  BMI (kg/m2) 38.9 ± 3.8 32.2 ± 3.9   -6.6 (± 2.7) -4.8--8.5 < 0.001
  Excess weight (kg)   43.2 ± 10.1 25.8 ± 9.5 -17.4 (± 7.8) -12.0--22.6 < 0.001
  Excess weight (%)   75.4 ± 11.6   45.4 ± 16.5   -29.2 (± 12.4) -20.8--37.6 < 0.001
  Excess weight loss (%)   25.3 ± 14.2   56.8 ± 12.4  +31.0 (± 15.8) 41.6-20.4 < 0.001

Table 2  Weight loss at 12 mo after laparoscopic re-sleeve gastrectomy

P value is calculated with paired t test assessing change from LRSG. BMI: Body mass index; LRSG: Laparoscopic re-sleeve gastrectomy.
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Figure 2  Body mass index and % of excess 
weight loss before and after laparoscopic sleeve 
gastrectomy and laparoscopic re-sleeve gastrec-
tomy. Data are expressed as means and standard 
deviations. BMI decrease and %EWL increases for 
few months (mo) after LSG, then patients start to re-
gain weight. After LRSG, BMI decreases and %EWL 
increases again. BMI: Body mass index; %EWL: % 
of excess weight loss; LSG: Laparoscopic sleeve 
gastrectomy; LRSG: Laparoscopic re-sleeve gastrec-
tomy.
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years, different types of surgery have been developed to resolve this problem 
when it could not be treated by diets or drugs. Sleeve gastrectomy is an inter-
vention that allows for good results in term of weight loss without problems of 
malabsorption. Sleeve became very popular among surgeons. Despite its wide 
diffusion, sleeve’s long-term weight loss data are not uniform. Some authors 
report a regain of weight after Sleeve.
Research frontiers
To show that it is feasible and effective to correct weight regain after sleeve 
through a re-sleeve gastrectomy.
Innovations and breakthroughs
Re-sleeve gastrectomy can correct weight regain after sleeve. It avoids convert-
ing sleeve in a malabsorbitive intervention, loosing the advantages of sleeve. 
They describe the surgical technique, which is valid and without major compli-
cations.  
Applications
Sleeve gastrectomy has advantages in terms of quality of life for obese pa-
tients, avoiding problems of malabsorption and allowing weight lost. The pos-
sibility of managing weight regain with a re-sleeve, without converting it in a 
malabsorbitive intervention, can allow surgeons to choose this type of surgery 
in the cure of obesity. 
Terminology
Sleeve gastrectomy is a vertical resection of stomach. Re-sleeve gastrectomy 
is the resection of those parts of stomach that underwent dilatation after sleeve.
Peer review
This is a case series of laparoscopic re-sleeve gastrectomy in obese patients 
who showed weight regain after laparoscopic sleeve gastrectomy. The present 
study is important because there are few data on this type of bariatric surgery. 

REFERENCES
1 Moy J, Pomp A, Dakin G, Parikh M, Gagner M. Laparoscopic 

sleeve gastrectomy for morbid obesity. Am J Surg 2008; 196: 
e56-e59 [PMID: 18954593 DOI: 10.1016/j.amjsurg.2008.04.008]

2 Nocca D, Krawczykowsky D, Bomans B, Noël P, Picot MC, 
Blanc PM, de Seguin de Hons C, Millat B, Gagner M, Monni-
er L, Fabre JM. A prospective multicenter study of 163 sleeve 
gastrectomies: results at 1 and 2 years. Obes Surg 2008; 18: 
560-565 [PMID: 18317859 DOI: 10.1007/s11695-007-9288-7]

3 Gagner M, Gumbs AA, Milone L, Yung E, Goldenberg L, 
Pomp A. Laparoscopic sleeve gastrectomy for the super-
super-obese (body mass index & gt; 60 kg/m(2)). Surg Today 
2008; 38: 399-403 [PMID: 18560961 DOI: 10.1007/s00595-007-
3645-y]

4 Fischer L, Hildebrandt C, Bruckner T, Kenngott H, Linke 
GR, Gehrig T, Büchler MW, Müller-Stich BP. Excessive 
weight loss after sleeve gastrectomy: a systematic review. 
Obes Surg 2012; 22: 721-731 [PMID: 22411568 DOI: 10.1007/
s11695-012-0616-1]

5 Boza C, Salinas J, Salgado N, Pérez G, Raddatz A, Funke 
R, Pimentel F, Ibáñez L. Laparoscopic sleeve gastrectomy 
as a stand-alone procedure for morbid obesity: report of 
1,000 cases and 3-year follow-up. Obes Surg 2012; 22: 866-871 
[PMID: 22438219 DOI: 10.1007/s11695-012-0591-6]

6 Deitel M, Gagner M, Erickson AL, Crosby RD. Third In-
ternational Summit: Current status of sleeve gastrectomy. 
Surg Obes Relat Dis 2011; 7: 749-759 [PMID: 21945699 DOI: 
10.1016/j.soard.2011.07.017]

7 Brethauer SA, Hammel JP, Schauer PR. Systematic review 
of sleeve gastrectomy as staging and primary bariatric pro-
cedure. Surg Obes Relat Dis 2009; 5: 469-475 [PMID: 19632646 
DOI: 10.1016/j.soard.2009.05.011]

8 Shi X, Karmali S, Sharma AM, Birch DW. A review of 
laparoscopic sleeve gastrectomy for morbid obesity. Obes 
Surg 2010; 20: 1171-1177 [PMID: 20379795 DOI: 10.1007/
s11695-010-0145-8]

9 Gill RS, Birch DW, Shi X, Sharma AM, Karmali S. Sleeve 
gastrectomy and type 2 diabetes mellitus: a systematic re-
view. Surg Obes Relat Dis 2010; 6: 707-713 [PMID: 20947447 
DOI: 10.1016/j.soard.2010.07.011]

or DS because we wanted to maintain the advantages 
of  LSG in terms of  avoiding malabsorption or gastro-
intestinal anastomosis, and of  preserving the possibility 
to easily explore the gastro-intestinal tract in the neces-
sity of  diagnostic or operative endoscopy. Our patients 
underwent LRSG over the same calibration tube of  
LSG: 12.7 cm boogie (38 Fr). After LSG, the gastric tis-
sue around the stapled line is denser because of  the scar’
s healing and remodeling. For this reason, we used only 
Green (4.1 mm) and Gold (3.8 mm) cartridges to dissect 
the stomach in the LRSG. An oversewing suture of  the 
stapled line was always performed. 

LRSG was feasible in all patients in our series. Al-
though we had neither intra-operative nor post-operative 
complications, the main post-operative problem after 
LRSG may be the same of  LSG: leakage from the long 
stapled line. LRSG was effective for weight loss in all 
patients (Table 2). After one year follow-up we noted a 
significant decrease in mean BMI from 38.9 ± 3.4 kg/m2 
to 32.2 ± 3.9 kg/m2 (P < 0.05) and a significant increase 
in mean %EWL from 25.3 ± 14.2 to 56.3 ± 12.4 (P < 
0.05) (Figure 2). Although median BMI was > 30 kg/m2 
after one year, we noted a significative trend in decreasing 
weight after LRSG. We need a longer follow-up to deter-
mine if  the treatment is really effective, but these prelimi-
nary data are encouraging in not substituting LSG with 
a malabsorbitive intervention, loosing the advantages of  
LSG, especially in terms of  quality of  life. If  weight re-
gain will still occur after a longer follow-up post-LRSG, 
patients will undergo upper gastro-intestinal series. If  the 
series will show a dilatation of  the stomach, the patient 
will undergo another LRSG. If  patients will regain weight 
without signs of  stomach dilatation, he will be led to a 
malabsorbitive intervention.

Comorbidities improved: sleep apneas and joint prob-
lems disappeared completely 12 mo after LSG. Blood 
hypertension values did not differ significantly before 
surgery, after LSG and after LRSG, but a significant re-
duction in the requirement of  antihypertensive drugs was 
observed. FBG and HbA1c gradually decreased after LSG 
and LRSG. One of  two patient suspended oral hypogly-
cemic agents. 

In conclusion, like the other major bariatric interven-
tions[18,19] LSG can result in weight regain. Other bariatric 
procedures can be performed to correct it[20-27]. In our 
series of  patients who regained weight after LSG, LRSG 
was performed. The result was a safe procedure which al-
lowed a significant weight loss in each patient. LRSG ap-
pears to be a valid correction for post-LSG weight regain. 
Our study is limited by the fact that it is retrospective, 
involves few patients and has a limited follow-up (12 mo 
after LRSG). We believe that these preliminary data can 
be a promising start for further studies, which are needed 
to confirm the initial results.
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Abstract
Fibrolamellar hepatocellular carcinoma (FLHCC) is a 
rare malignant liver neoplasm, commonly observed in 
adolescents and young adults of both genders. The 
disease is more common in Caucasians and in patients 
without a prior history of liver disease. The best treat-
ment option is a surgical resection associated with liver 
hilum lymph node dissection. However, there is no 
established systemic drug treatment for patients with 
locally advanced or metastatic disease. We report on a 
patient with advanced FLHCC, initially considered un-
resectable due to invasion of the right and the middle 
hepatic veins and circumferential involvement of the 
left hepatic vein. Following the treatment with gem-
citabine-oxaliplatin systemic chemotherapy, the patient 
exhibited a significant tumor reduction. As a result, a 
complete resection was performed with an extended 
right hepatectomy associated with a partial resection of 

the inferior vena cava, a wedge resection in segment 2, 
and lymphadenectomy of the hepatic hilum. The case 
was unusual due to the significant tumor downstaging 
with gemcitabine-oxaliplatin, potentially enabling cura-
tive resection. More studies are needed to confirm the 
efficacy of the systemic drug treatment for FLHCC.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Chemotherapy; Gemcitabine; Oxaliplatin; 
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Core tip: Fibrolamellar hepatocellular carcinoma (FL-
HCC) is a rare malignant liver neoplasm. The best 
treatment option is a surgical resection with liver hilum 
lymph node dissection. Currently there is no established 
systemic drug treatment for patients with locally ad-
vanced or metastatic disease. In this report, a patient 
with advanced FLHCC, initially considered unresect-
able due to vascular invasion, exhibited a significant 
tumor reduction following systemic chemotherapy with 
gemcitabine-oxaliplatin, allowing resection. This was an 
unusual case where gemcitabine-oxaliplatin treatment 
led to a significant tumor downstaging enabling cura-
tive resection. Additional studies are needed to confirm 
the efficacy of the systemic drug treatment for FLHCC.
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an uncommon primary liver neoplasm, representing 
0.6%-8.6% of  all hepatocellular carcinomas (HCC)[1]. It 
was first described in 1956 by Edmonson as a rare dis-
tinctive form of  HCC[2]. In general, it is a vascular tumor 
with prominent fibrosis. Microscopically, FLHCC ap-
pears as a well-differentiated tumor comprised of  large 
polygonal cells with large nuclei and nucleoli, as well as 
an abundant eosinophilic cytoplasm, arranged in lamellar 
bands of  collagen fibers[3]. FLHCC most often affects 
adolescents and young adults of  both genders, often 
Caucasian, and without a prior history of  liver disease[1,4]. 
Liver function tests are typically normal or only mildly el-
evated. Commonly used HCC markers, such as alpha-fe-
toprotein, are of  little help in diagnosing and monitoring 
disease progression in the majority of  patients, as only a 
small proportion of  patients (7%-11%) show elevation in 
alpha-fetoprotein levels[5,6]. 

FLHCC is believed to more commonly metastasize 
to regional lymph nodes. The cornerstone for FLHCC 
treatment is a surgical resection associated with lymph 
node dissection[3,4]. Patients with advanced FLHCC rep-
resent a population in need of  novel and effective treat-
ments. Due to the lack of  data on effective systemic drug 
treatments as well as the FLHCC patients’ paucity, it is 
difficult to conduct clinical trials[1]. The authors report an 
unusual case of  a young patient, initially with an unresect-
able FLHCC, treated with gemcitabine-oxaliplatin (GE-
MOX), resulting in an excellent response and complete 
resection of  the tumor.

CASE REPORT
A previously healthy 35-year-old Caucasian female com-
plaining of  abdominal pain, 3 kg weight loss, weakness, 
back pain, and a palpable mass in the right upper quad-
rant, was referred for evaluation. Physical examination 
disclosed a palpable hard mass 20 cm below the right 
costal margin. There were no signs of  liver disease or 
other relevant findings. A computed tomography scan 
(Figure 1) showed a suggestive FLHCC mass (17 cm 
× 15 cm) affecting the right liver lobe. In addition, the 
mass affected segment 4b by obstructing the right por-
tal branch, invading both the right and middle hepatic 
veins, circumferentially wrapping the left hepatic vein, 
and compressing the inferior vena cava. A lesion (ø 6.5 
cm) in segment 2 displayed the same characteristics, as 
well as lymphadenopathy at the liver hilum up to 2.7 cm 
in size. Laboratory tests revealed elevated levels of  alka-
line phosphatase, gamma-glutamyl transpeptidase, and 
alpha-fetoprotein (44.395 ng/mL). Both hepatitis B and 
C serologies were negative. Colonoscopy and endoscopy 
results were normal. Percutaneous biopsy of  the tumor 
confirmed FLHCC. The lesion was considered unre-
sectable because of  the extensive vascular involvement, 
especially of  the hepatic veins; therefore, the patient was 
referred to an oncologist for a systemic drug treatment. 
Transplantation was eliminated due to the presence of  
the hilar lymph nodes (extra hepatic disease).

The patient received 100 mg of  oxaliplatin and 1400 

mg of  gemcitabine (20 mg/kg) every two weeks during 
an 11-mo treatment period, with good tolerance. The 
staging intervals, scheduled every four months, included 
either a computed tomography scan or magnetic reso-
nance imaging. After one year of  treatment, magnetic 
resonance imaging showed significant tumor size reduction 
(the larger lesion size was 8.5 cm and the smaller 2.2 cm), 
decrease in contact with the left hepatic vein and inferior 
vena cava, disappearance of  the lymphadenopathy, and hy-
pertrophy of  the left lateral segment of  the liver (38% of  
total liver volume) (Figure 1). In addition, there was a sig-
nificant decrease in alpha-fetoprotein levels to 45 ng/mL.

The patient was submitted to an extended right 
hepatectomy with partial resection of  the inferior vena 
cava associated with a wedge resection in segment 2 and 
lymphadenectomy of  the hepatic hilum. The procedure 
lasted 450 min with the patient receiving two units of  
packed red blood cells and staying in the intensive care 
unit for two days. The patient developed a postopera-
tive biliary fistula, which was treated conservatively, with 
spontaneous closure after 28 d. Our patient was dis-
charged on the 17th postoperative day in a good clinical 
condition.

Histology examination confirmed FLHCC with mi-
croscopically free margins (R0 resection). The hepatic hi-
lum lymph nodes were free of  the disease. At discharge, 
the level of  alpha-fetoprotein was within normal limits 
(4.7 ng/mL). The patient had no signs of  the disease re-
currence at the 14-mo follow-up.

DISCUSSION
The best treatment option for FLHCC is a resection with 
adequate lymph node dissection[3,5]. However, a resection 
is not always possible due to locally advanced disease. 
The best therapy for these patients has not been well 
established[1]. Several chemotherapy agents have been 
used for FLHCC treatment, including fluoropyrimidines, 
doxorubicin, cisplatin, oxaliplatin, gemcitabine, and irino-
tecan, as well as interferon, bevacizumab, and sorafenib 
in either combination regimens or separately[1,5]. Locore-
gional therapies, such as transarterial chemoembolization, 
radiofrequency ablation, external beam radiation, percu-
taneous ethanol injection, and hepatic arterial infusion of  
cisplatin, had disappointing results[1,5]. A study from the 
Fibrolamellar Carcinoma Consortium, which contained 
99 patients diagnosed with FLHCC, showed that from 
the 73 patients who underwent surgery, 13% (10/73) 
received preoperative chemotherapy, external beam radia-
tion, and/or transarterial chemoembolization. Twenty 
one percent (20/99) were considered to have unresect-
able disease and 13 of  them were treated with various 
combinations of  systemic drug therapy with or without 
locoregional therapies. Chemotherapy agents used in the 
study included fluoropyrimidines, doxorubicin, cisplatin, 
oxaliplatin, gemcitabine, and irinotecan. However, a mul-
tivariate analysis showed a lack of  surgery to be an inde-
pendently poor overall survival predictor[1]. Kaseb et al[7] 

studied 94 FLHCC patients and found tumor resection 

June 27, 2014|Volume 6|Issue 6|WJGS|www.wjgnet.com 108

Fonseca GM et al . Fibrolamellar hepatocellular carcinoma downstaging



to be a factor positively associated with longer overall 
survival; 5-fluorouracil-interferon combination was the 
most frequently used systemic therapy.

HCC markers, such as alpha-fetoprotein, are of  little 
help in diagnosing and monitoring disease progression 
in the majority of  patients. This is mostly due to a small 
proportion of  patients (7%-11%) showing elevated 

alpha-fetoprotein levels[5,6]. Our patient probably belongs 
to this peculiar group since her initial levels of  alpha-
fetoprotein were high, and were lowered to normal levels 
following surgery.

Sorafenib is currently the standard treatment for 
advanced HCC[8,9]. However, no systemic drug therapy 
had convincingly improved survival among patients with 
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Figure 1  Abdominal computed tomography and magnetic resonance imaging of a 35-year-old Caucasian female, with no previous history of liver disease, 
showing a large mass in the upper right quadrant. A, B: Abdominal computed tomography (CT) before chemotherapy showing a large mass invading (17 cm × 15 
cm) the right and the middle hepatic veins, and surrounding the left hepatic vein; C, D: Abdominal magnetic resonance imaging after gemcitabine-oxaliplatin chemo-
therapy showing significant reduction of the tumor size; E, F: Abdominal CT two weeks after surgery with hypertrophy of the left lateral segment of liver (liver remnant), 
and free and patent left branch of the portal vein and left hepatic vein; G, H: Late follow-up after 14 mo.
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segment 4b, obstructing the right portal branch, invading the right and middle 
hepatic veins, circumferentially wrapping the left hepatic vein, and compressing 
the inferior vena cava; the second lesion (6.5 cm) in segment 2 had the same 
characteristics and lymphadenopathy at the liver hilum (up to 2.7 cm), with 
colonoscopy and endoscopy results being normal.
Pathological diagnosis
FLHCC was confirmed by percutaneous biopsy of the tumor.
Treatment
The patient received 1400 mg of gemcitabine (20 mg/kg) and 100 mg of ox-
aliplatin (GEMOX) every 2 wk over 11 mo, with a significant tumor reduction, 
allowing for resection.
Related reports
The best treatment option for FLHCC is resection with adequate lymph node 
dissection. However, resection is not always possible due to local disease 
advancement. There has not been well-established disease therapy for these 
patients. 
Term explanation 
FLHCC is an uncommon primary liver neoplasm. In general, it is a vascular 
tumor with prominent fibrosis. Microscopically, FLHCC appears as a well-differ-
entiated tumor comprised of large polygonal cells with large nuclei and nucleoli, 
as well as an abundant eosinophilic cytoplasm, arranged in lamellar bands of 
collagen fibers.
Experiences and lessons
In the present case, the chemotherapy regimen with GEMOX promoted FLHCC 
downstaging, potentially allowing for curative treatment and suggesting GE-
MOX as a possible chemotherapy treatment for patients with advanced FLHCC; 
however, more studies are needed to confirm GEMOX efficacy.
Peer review
This is an interesting case of a young female with an initially considered unre-
sectable FLHCC. Significant tumor downstaging with GEMOX allowed surgical 
resection.
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Abstract
Intra-abdominal esophageal duplications are rare en-
tities in adults. They are mostly asymptomatic, but 
since they can lead to complications surgical excision 
is advised for all duplication cysts. We present a case 
of a 20-year-old male with colic-like abdominal pain, 
mimicking symptoms of cholecystolithiasis. However 
after cholecystectomy the symptoms were still present. 
A computed tomography-scan of the abdomen and an 
endoscopic ultrasound revealed a cyst of the esophagus 
of 3.0 cm × 2.3 cm in size. Diagnostic laparoscopy was 
planned, during which we observed a para-esophageal 
cyst at the gastro-esophageal junction. Laparoscopic 
excision of this cyst was performed. Pathophysiological 
examination revealed an esophageal duplication cyst. 
We report a rare case of a symptomatic intra-abdominal 
esophageal duplication cyst in an adult. One must con-
sider this diagnosis when more common diagnoses to 
account for the patient’s symptoms are excluded. Re-
moval of duplication cysts can be done laparoscopically.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Esophageal duplication cyst; Intra-abdomi-
nal; Symptomatic; Laparoscopy

Core tip: Intra-abdominal esophageal duplication cysts 
are rare entities in adults, especially when they are 
symptomatic. Since these anomalies can lead to com-
plications surgical excision is advised for all of them. 
We present a case of a 20-year-old male with colic-like 
abdominal pain, mimicking symptoms of cholecystolithi-
asis, but caused by an intra-abdominal duplication cyst 
of the esophagus. The cyst was excised laparoscopi-
cally. The procedure was uneventful and the patient 
was free of symptoms. This case shows that one must 
consider the diagnosis of a symptomatic intra-abdom-
inal esophageal duplication cyst when more common 
diagnoses to account for the patient’s symptoms are 
excluded.

Castelijns PSS, Woensdregt K, Hoevenaars B, Nieuwenhui-
jzen GAP. Intra-abdominal esophageal duplication cyst: A 
case report and review of the literature. World J Gastrointest 
Surg 2014; 6(6): 112-116  Available from: URL: http://www.
wjgnet.com/1948-9366/full/v6/i6/112.htm  DOI: http://dx.doi.
org/10.4240/wjgs.v6.i6.112

INTRODUCTION
Gastroenteric duplication cysts are congenital malfor-
mations that may affect the gastro-intestinal tract from 
mouth to anus. They are usually attached to the gastro-
intestinal tract, have smooth muscle cells in the wall of  
the cyst and are lined with gastrointestinal epithelium. 
Most of  them are found in the small intestine (44%), the 
esophagus (20%) or in the large intestine (15%)[1]. Esoph-
ageal duplication cysts mostly arise in the mediastinum. 
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There are only a few case reports that describe intra-
abdominal esophageal duplication. 

Duplication cysts may be symptomatic, but even then 
definitive pre-operative diagnosis can be difficult because 
of  non-specific clinical symptoms. Also, symptoms might 
be mistaken for other more common abdominal condi-
tions. Because of  potential complications such as bleed-
ing, infection or conversion to a malignancy, currently the 
most common treatment of  these anomalies is surgical 
excision, even if  they are not symptomatic. 

CASE REPORT
We present a 20-year-old male with no medical or surgi-
cal history who was evaluated because of  nausea and 
recurrent colic pain in the right upper abdomen radiating 
towards his back, but no vomiting or fever. Ultrasound 
of  the upper abdomen was performed, which showed 
gallstones but no other abnormalities. Initially, symp-
tomatic cholecystolithiasis was considered as the primary 
diagnosis and subsequently our patient underwent a lapa-
roscopic cholecystectomy. The procedure was performed 
without complications and the patient was initially free 
from symptoms. 

However, one year later he presented again with the 
same symptoms as before. Physical examination and lab-
oratory testing did not reveal any abnormalities. The dif-
ferential diagnosis at this point was choledocholithiasis or 
urolithiasis. Ultrasound of  the abdomen showed no dila-

tation of  intra- or extrahepatic bile ducts or choledocho-
lithiasis. A computed tomography (CT)-scan of  the ab-
domen revealed no urolithiasis, but it did show a mass at 
the gastro-esophageal junction that was further evaluated 
with endoscopic ultrasonography (EUS). EUS identified 
a 3.2 cm × 2.8 cm sized smooth lined lesion (Figure 1) in 
the distal esophagus just below the diaphragm (Figure 2) 
We could not differentiate between a gastrointestinal cyst 
or a leiomyoma, necessitating further analysis. 

Endoscopic fine needle aspiration revealed mucinous 
material without any signs of  malignant cells on histo-
pathological examination. Gastro-intestinal duplication 
cyst was considered as one of  the possible diagnoses and 
diagnostic laparoscopy was planned. During laparoscopic 
exploration we observed a 3 cm × 3 cm sized para-
esophageal cystic lesion at the gastro-esophageal junc-
tion, 2-3 cm above the Z-line (Figure 3). The cyst was 
dissected free and the connection with the oesophagus 
was excised with an endoGIA© after which the staple line 
was oversewn with a V-loc© suture. The procedure went 
uneventful. 

Histopathological analysis of  the specimen revealed 
a 30 mm × 30 mm × 25 mm sized cyst filled with clear 
fluid. The wall had a thickness of  3 mm and consisted 
of  two muscular layers lined by respiratory columnar 
epithelium without any signs of  cartilage tissue found in 
the cyst (typical for bronchogenic cysts) and therefore the 
final diagnosis of  esophageal duplication cyst was sug-
gested (Figure 4).

The postoperative course was uncomplicated and the 
patient could be discharged on day two postoperatively. 
At follow up 5 mo later the patient did not display any of  
the earlier experienced abdominal symptoms.

DISCUSSION
Gastrointestinal duplication cysts are very rare abnormali-
ties. Autopsy studies have shown a prevalence of  approx-
imately 1:4500 and esophageal duplications occur even 
less frequently, 1:8200[2,3]. Only a few cases are described 
in which the cyst is connected to the intra-abdominal part 
of  the esophagus. Only ten percent of  the esophageal 
cysts communicate with the lumen of  the esophagus[4]. 
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Figure 1  Computed tomography images of the esophageal duplication 
cyst (a). A: Frontal view; B: Sagittal view.
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Figure 2  Endoscopic ultrasound image of the cyst.

a b

Figure 3  Preoperative image with the cyst (a) medial to the esophagus 
and stomach (b).
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Table 1 shows an overview of  the abdominal cases that 
have been published so far. This overview shows that 
most cysts were asymptomatic and found incidental. In 
case of  symptoms the most common complaint was epi-
gastrical pain. In all cases the cyst was surgically removed, 
of  which nearly 50% by means of  laparoscopy. Four 
cases appeared in minors, 11 cases in adults. The median 
age at diagnosis was 50 years.

Besides the location of  the cyst, a differentiation 

between the origin of  the cyst can be made. Although it 
might not have clinical relevance in case of  an asymp-
tomatic cyst, the origin can be bronchogenic, esophageal, 
gastroenteric, neurenteric or pericardial. The latter three 
are histologically easy to differentiate. Gastroenteric and 
neurenteric cysts are lined with gastric mucosa and peri-
cardial cysts are lined with flattened mesothelium. The 
difference between a bronchogenic and esophageal cyst 
is more difficult since both derive from the foregut and 

June 27, 2014|Volume 6|Issue 6|WJGS|www.wjgnet.com 114

A B

a
a

Figure 4  Histological findings of the cyst (hematoxylin/eosin staining). A: Magnification × 20; B: Magnification × 40. Indicated by numbers and arrows are the 
lining of respiratory epithelium (black arrows) with a muscularis propia consisting of two muscular layers (red arrow), the lumen of the cyst (a) and the ciliated pseudo 
stratified columnar epithelium (red arrowhead). 

  Ref. Year Patients 
age

Sex Symptoms Location of cyst Size (cm) Treatment

  Pujar et al[1] 2013 13 F Pain in epigastric region Gastroesophageal 
junction, adjacent to left 

liver lobe

4.0 × 5.0 Laparoscopic resection

  Bhamidipati et al[7] 2013 69 M Weight loss, incidental at CT 
for diverticulitis

Gastroesophageal 
junction

4.4 × 3.7 × 3.9 Laparoscopic resection

  Gümüş et al[8] 2011 18 F At CT for dyspeptic complaints Lower end of the 
esophagus, adjecent to 

liver

4.2 × 3.6 Open resection

  Aldrink et al[2]   2011 2 M No symptoms. Incidental at 
fundoplication

Gastroesophageal 
junction

3.0 Laparoscopic resection, with 
fundoplication

  Martin et al[5] 2007 60 M Gastric outlet obstruction Retro-duodenal 10.0 × 10.0 Open resection
  Martin et al[5] 2007 50 F Left flank pain Inferior to pancreatic tail 6.5 × 5.5 × 4.2 Open resection
  Kin et al[9] 2003 51 F No symptoms: incidental at 

staging CT for breastcancer
Diafragmatic crura 4.5 × 4.0 × 3.5 Laparoscopic resection with 

intra-operative esophagoscopy
  Noguchi et al[10] 2003 26 F Anal bleeding: incidental at 

ultrasound
Anterior wall of distal 

esophagus
4.0 × 3.0 × 3.0 Laparoscopic resection with 

esophageal repair(nissen)
  Vijayaragh et al[11] 2002 70 F Retching, rigidness and 

headache, incidental at 
ultrasound

Midline between 
stomach and liver

7.5 Open resection, combined with 
cholecystectomie

  Nelms et al[4] 2002 44 M Low back pain: incidental at 
CT

Diaphragmatic crura 7.0 Laparoscopic resection

  Rathaus et al[12] 2000 5 F Epigastric pain, ultrasound Distal esophagus, 
between liver and cardia

1.0 Open resection

  Janssen et al[13] 1998 56 F Incidental at staging CT for 
rectal cancer 

Superior to left kidney 8.0 × 6.0 × 4.5 Open resection 

  Karahasanoglu et al[14] 1997 51 M Epigastric pain, dysphagia Sub-diaphragmatic 11.0 × 9.0 × 8.0 Esophagogastrectomy
  Harvell et al[15] 1996 57 F Epigastric pain Superior border of pan-

creas
2.2 × 1.7 × 1.5 Laparoscopic resection

  Ruffin et al[16] 1989 38 F Epigastric pain, nausea Distal esophagus 4.0 Resection with esophageal 
repair

Table 1  Overview of published case reports of intra-abdominal esophageal duplication cysts

M: Male; F: Female; CT: Computed tomography.
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mm esophageal duplication cyst filled with clear fluid and a double muscular 
layer lined with respiratory columnar epithelium without any signs of cartilage.
Treatment
Laparoscopic excision of this cyst was performed.
Related reports
An esophageal duplication cyst is a rare diagnosis and is often asymptomatic.
Term explanation 
An EUS is an endoscopic ultrasonography, which is an ultrasound made 
through the esophagus.
Experiences and lessons
Although these cysts are very rare and mostly asymptomatic, they can mimic 
symptoms of common gastro-intestinal conditions. Therefore, one should consider 
these anomalies as a possible diagnosis if more obvious causes are excluded. 
Peer review
The paper describes a rare case of a symptomatic intra-abdominal esophageal 
duplication cyst and gives a complete overview of published cases until now. 
This case is very interesting for gastrointestinal surgeons well written and 
concise.
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2007 Martin et al[5] presented two cases of  isolated intra-
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COMMENTS
Case characteristics
A 20-year-old male with a history of a cholecystectomy presents with colic like 
symptoms mimicking a cholecystolithiasis.
Clinical diagnosis
No abnormalities were found during physical examination, especially no pain 
during palpation of the right upper region of the abdomen.
Differential diagnosis
Choledocholithiasis, urolithiasis, esophageal duplication cyst
Laboratory diagnosis
Lab results showed no abnormalities in particular no signs of inflammation nor 
infection.
Imaging diagnosis
Computed tomography-scan and endoscopic ultrasonography (EUS) showed 
a 3.2 cm × 2.8 cm sized smooth lined lesion in the distal esophagus just below 
the diaphragm.
Pathological diagnosis
Histopathological analysis of the specimen revealed a 30 mm × 30 mm × 25 
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Abstract
A fistula formation between the esophagus and an 
aberrant right subclavian artery is a rare but fatal com-
plication that has been mostly described in the setting 
of prolonged nasogastric intubation and foreign body 
erosion. We report a case of a young morbidly obese 
patient who underwent sleeve gastrectomy that was 
complicated by a postoperative leak at the level of the 
gastroesophageal junction. A covered esophageal stent 
was placed endoscopically to treat the leak. The pa-
tient developed massive upper gastrointestinal bleeding 
secondary to the erosion of the stent into an aberrant 
retroesophageal right subclavian artery twelve days 
after stent placement. She was ultimately treated by 
endovascular stenting of the aberrant right subclavian 
artery followed by thoracotomy and esophageal repair 
over a T-tube. This case report highlights the multidis-
ciplinary approach needed to diagnose and manage 

such a devastating complication. It also emphasizes the 
need for imaging studies prior to stent deployment to 
delineate the vascular anatomy and rule out the possi-
bility of such an anomaly in view of the growing popu-
larity of esophageal stents, especially in the setting of a 
leak.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Aberrant subclavian artery; Arterioesopha-
geal fistula; Esophageal stent; Esophageal repair; An-
gioplasty; Sleeve gastrectomy; Leak

Core tip: The use of esophageal covered stents to treat 
leaks following sleeve gastrectomy has increased sig-
nificantly over the past years. However, their possible 
complications have not yet been fully explored. As dem-
onstrated by our case report, the presence of an aber-
rant retroesophageal Subclavian artery can predispose 
to the formation of a fistula with the esophagus sec-
ondary to stent erosion, thereby leading to catastrophic 
hemorrhage and death. Our approach in this case was 
to start with stent angioplasty of the Subclavian artery 
followed by thoracotomy and esophageal repair over a 
T-tube and this approach proved successful in saving 
the patient’s life.

Hosn MA, Haddad F, El-Merhi F, Safadi B, Hallal A. Repair of an 
aberrant subclavian arterioesophageal fistula following esophageal 
stent placement. World J Gastrointest Surg 2014; 6(6): 117-121  
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INTRODUCTION
Aorto-esophageal and arterial-esophageal fistulae have 
both been described in the literature. These usually arise 
in the setting of  arterial aneurysms and esophageal malig-
nancy. An aberrant subclavian arterioesophageal fistula, 
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on the other hand, is an exceedingly rare occurrence and 
has been mostly reported in association with prolonged 
nasogastric intubation and erosion of  esophageal instru-
mentation into the retroesophageal vessel. The mortality 
rate in such cases is extremely high as the bleeding is usu-
ally massive and sudden and ultimately leads to hemor-
rhagic shock and death. There are only a handful of  re-
ported cases of  successful management of  such a fistula. 
This paper describes the case of  a young female who 
developed this devastating complication following the 
placement esophageal covered stent to treat a leak after 
sleeve gastrectomy. It also highlights the multidisciplinary 
approach used to diagnose and treat this complication.

CASE REPORT
A 29-year-old morbidly obese female developed a leak 
at the gastroesophageal junction following laparoscopic 
sleeve gastrectomy and underwent jejunostomy feeding 
tube insertion to allow spontaneous closure of  the fistula. 
A gastrografin swallow performed a month later showed 
persistence of  the leak. The patient then underwent an 
uneventful endoscopic stenting to exclude the leak and 
was discharged home on the same day. Twelve days later, 
she developed massive hematemesis and was taken to a 
district general hospital in a state of  shock, where she 
was intubated and resuscitated. She underwent endoscop-
ic removal of  the stent followed by right thoracotomy, 
esophageal exploration and suturing of  the fistula open-
ing from the esophageal mucosal side thus obliterating 
and controlling the bleeding, followed by primary repair 
of  the esophagus. Twelve hours later, the patient had a 
second episode of  massive upper gastrointestinal (GI) 
bleeding and was in shock. She was taken back to the op-
erating room where she was re-explored through a right 
thoracotomy. The esophagus was opened again and the 
bleeding site at the posterior wall of  the esophagus was 
overrun and buttressed with a Teflon patch. She received 
a total of  29 units of  packed red blood cells and 15 
units of  fresh frozen plasma. She was transferred to the 
intensive care unit at our medical center in critical condi-
tion. Computed tomography (CT) angiography revealed 

the presence of  an esophageal perforation and a large 
pseudoaneurysm involving a right aberrant subclavian 
artery but there was no evidence of  active bleeding at 
that point in time (Figure 1). Upper endoscopy revealed 
the presence of  a Teflon patch within the lumen of  the 
esophagus. The Teflon patch measured 2 cm × 3 cm and 
was placed at 22 cm from the incisors (Figure 2). After 
stabilizing the patient, she was taken to the interventional 
radiology suite for endovascular stenting and exclusion 
of  the subclavian pseudoaneurysm to be followed by de-
finitive surgical repair of  the esophagus. Thoracic aorta 
angiography was performed and it revealed the presence 
of  a right aberrant subclavian artery and a diverticulum 
of  Kommerell as well as a 7 mm pseudoaneurysm ap-
proximately 1 cm from the origin of  the right aberrant 
subclavian artery (Figure 3A).  A right brachial artery 
cut down was then performed and a 6F sheath was used 
to deploy an 8 mm × 38 mm ATRIUM covered stent 
over the targeted area. Sequential balloon dilatation of  
the stent was then performed using 12 mm × 2 mm and 
12 mm × 3 mm balloons and completion angiography 
demonstrated total occlusion of  the pseudoaneurysm 
(Figure 3B). Following angioplasty, a right posterolateral 
thoracotomy with esophageal exploration was performed. 
The esophagotomy site was located above the division 
of  the azygous vein. It was opened longitudinally and the 
Teflon patch was released from the posterior wall of  the 
esophagus on the mucosal side (Figure 4). There was no 
evidence of  bleeding through the surgically obliterated 
fistulous opening. The esophagus and its mucosa looked 
healthy and therefore primary closure over a 19F T-tube 
was performed. The esophagotomy was closed as a single 
layer using interrupted Polydioxanone sutures and was 
then buttressed with a fourth intercostal muscle flap.

The patient had a complicated postoperative course 
as she developed Acute Respiratory Distress Syndrome  
and was kept on mechanical ventilation for 10 d. She was 
fed through the previously inserted jejunostomy feed-
ing tube. A gastrografin swallow performed two weeks 
after her surgery showed no evidence of  contrast leak 
at the level of  the esophageal repair (Figure 5). She was 
discharged home 33 d after her last operation. Twelve 
weeks later, the T tube was removed and she was started 
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Figure 1  Computed tomography angiography showing a retroesophageal 
right suclavian artery with a pseudoaneurysm (arrow) around 1cm from 
its takeoff.

Figure 2  Upper endoscopy showing a 2 cm × 3 cm Teflon patch 22 cm 
from the incisor.

L
2
2
6



on regular oral feeding after a CT scan with oral contrast 
revealed no evidence of  contrast extravasation (Figure 6).

DISCUSSION
An aberrant retroesophageal subclavian artery, also 
known as arteria lusoria, is the most common aortic arch 
anomaly. It has an incidence of  0.2% to 2% in the gener-
al population and is even more prevalent in patients with 
Down syndrome[1]. The persistence of  the right dorsal 
aorta (known as Kommerell’s diveritculum) and involu-

tion of  the right 4th embryologic arch causes the advent 
of  an aberrant right subclavian artery (ARSA)[2]. It is usu-
ally asymptomatic but may cause dysphagia (dysphagia lu-
soria) and may demonstrate symptomatic atherosclerotic 
and aneurysmal degeneration[3].

Aorto-esophageal, arterial-esophageal, and aorto-
enteric fistulae have all been described in the literature 
mainly in the setting aortic aneurysms, aortitis, athero-
sclerosis, and gastrointestinal malignancies[4]. Such fistulae 
have also been described in otherwise healthy people sec-
ondary to sharp trauma to the esophagus after swallowing 
animal bones, dentures, coins and other sharp objects[5]. 
A fistula between the esophagus and an ARSA, however, 
remains an exceptional event that has mostly been de-
scribed in association with prolonged NG intubation[6]. 
The abnormal anatomic proximity to the esophagus or 
trachea likely renders the aberrant subclavian artery vul-
nerable to extrinsic compression and pressure necrosis 
by indwelling NG or endotracheal (ET) tubes[7]. The se-
quence of  events may involve occlusion and thrombosis 
of  the vasa vasorum, leading to vessel wall infarction and 
eventual wall dissolution. Moreover, ischemia and bacte-
rial invasion of  the vessel wall have also been suggested 
as important etiologic factors[8]. Unlike aorto-esophageal 
fistulae which present with sentinel bleeding in around 
63% of  cases, ARSA-esophageal fistulae present with 
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Figure 3  Thoracic aortic angiography. A:  Showing the pseudoaneurysm (arrow); B: Angiography after stent deployment.

Figure 4  Thoracotomy with the Teflon patch (arrowhead) and nasogastric 
tube (arrow) visible through the esophagotomy.

Figure 5  Gastrografin swallow performed postoperatively showing no 
evidence of a contrast leak at the site of the esophageal repair.

Figure 6  Computed tomography scan with oral contrast done after re-
moval of the T-Tube with both the remnant tract of the T-tube (arrow) and 
the subclavian artery stent (arrowhead) seen.
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structed between the lateral aspect of  the ascending aorta 
and the axillary artery. Postoperative endoscopy revealed 
erosion of  the deployed endovascular coils into the lu-
men of  the esophagus. 

Complete endovascular repair with covered stents 
without dividing the fistulous tract theoretically carries 
a risk of  graft infection and should be reserved to ex-
tremely critical patients when a rapid and minimally inva-
sive procedure could positively affect patient’s outcome. 
Magagna et al[12] reported the placement of  a 14 mm 
endovascular prosthesis in an ARSA to cover a fistula be-
tween the artery and the oesophagus in an elderly female 
with a tracheostomy and history of  laryngectomy and ra-
diotherapy who presented with massive upper GI bleed-
ing. The procedure was performed after the bleeding was 
controlled by positioning a Sengstaken-Blakemore tube 
and the patient was stabilized. 

The surgical rationale followed in our case which 
included stenting of  the artery followed by thoracotomy 
and primary esophageal repair over T tube and but-
tressing with an intercostal muscle flap has never been 
attempted in the literature but appears to be an equally 
effective and successful option. Although our patient’
s initial operation to control her bleeding stabilized her 
enough to allow for endovascular stenting of  the pseu-
doaneurysm, it also necessitated another esophageal 
exploration for removal of  the prosthetic patch and 
definitive esophageal repair. As the patient had two previ-
ous thoracotomies, it was of  paramount importance to 
make sure that the esophageal repair is solid and to rule 
out a communication between the posterior wall of  the 
esophagus and the stent that was placed in the subclavian 
artery. The Teflon patch that was previously placed in 
the lumen of  the esophagus prevented us from assessing 
the posterior lumen of  the esophagus and the integrity 
of  the esophageal wall. It is also important to point to 
the fact that our patient had a sleeve gastrectomy, which 
precluded the option of  using the stomach as conduit in 
the future should the esophageal repair fail. It was there-
fore extremely important to preserve the esophagus and 
as such, exploration and repair over a T-tube rather than 
a diverting cervical esphagostomy seemed the only treat-
ment option. 

ARSA-esophageal fistula is a rare but devastating 
complication of  prolonged esophageal stenting and 
intubation and should be included in the differential di-
agnosis when investigating upper GI bleeding in patients 
with prolonged NG and ET intubation. It requires a mul-
tidisciplinary approach of  different specialties including 
general and cardiothoracic surgery, interventional radiol-
ogy, vascular surgery and intensive care. Angiography is 
an essential diagnostic and therapeutic tool as endolumi-
nal balloons and stent grafts can be used as temporizing 
measures when feasible. Thoracotomy with ligation of  
the bleeding vessel and repair of  the esophagotomy fol-
lowed by revascularization of  the right arm appears to be 
the most successful approach described in the literature. 
However, as demonstrated in our case, endovascular 
stenting of  the fistulous tract followed by esophageal re-

massive upper GI bleeding with an associated mortality 
approaching 100%[5]. As such, early diagnosis is of  para-
mount importance. 

In our literature review, we were able to find 17 re-
ported cases of  ARSA-esophageal fistulae out of  which, 
only 4 patients survived the acute event[9-12]. In all re-
ported cases, bleeding was sudden, unheralded by prior 
symptoms, and massive. In the surviving patients, the 
upper GI bleeding was controlled by a multidisciplinary 
approach consisting of  endoscopic balloon compres-
sion or angiographic control or both, and the defini-
tive therapy was provided by urgent surgery. Described 
successful surgical interventions include ligation of  the 
subclavian artery after angiographic or endoscopic con-
trol followed mostly by subclavian artery bypass. Left 
thoracotomy has been advocated for satisfactory control 
of  the aorta and ligation of  the origin of  the ARSA, but 
other recommendations include right thoracotomy for 
optimal exposure for both the arterial resection and the 
esophageal repair[10]. Miller et al[9] described the first suc-
cessful repair of  such a fistula in a young girl who devel-
oped massive hematemesis two weeks after insertion of  
an Endotracheal (ET) and NG tubes. She underwent left 
thoracotomy with esophagotomy and intraesophageal 
balloon tamponade by positioning a 30F Foley catheter at 
the bleeding point to control the hemorrhage and allow 
the patient to be stabilized hemodynamically. Following 
that, aortic arch arteriography through a right femoral ap-
proach was performed demonstrating an aberrant right 
subclavian artery as well as contrast extravasation consis-
tent with a fistula between the anomalous vessel and the 
esophagus. The involved segment of  the aberrant vessel 
was then ligated and resected via right thoracotomy, and 
the esophagus was repaired primarily. No revasculariza-
tion of  the right upper extremity was performed and the 
patient was reported to be symptom free. A similar suc-
cessful repair was reported by Feugier et al[10] in which a 
24-year-old male with prolonged Intensive Care Unit stay 
following polytrauma developed massive upper GI bleed-
ing 31 d after insertion of  ET and NG tubes. Urgent CT 
angiography revealed an ARSA in direct contact with the 
NG tube. Angiography was then performed through the 
right brachial artery confirming contrast extravasation 
and the bleeding was controlled by inflating a 7 mm × 20 
mm balloon. The patient then underwent left anterolatral 
thoracotomy with ligation of  the subclavian origin and 
carotid to subclavian bypass. 

Embolization of  the bleeding vessel has been de-
scribed but it may not always be successful in stopping 
the bleeding and may even create further complications. 
This was demonstrated by Vanden Eynden et al[11] in a pa-
tient with an esophageal stent that was placed to manage 
an esophageal stricture and eroded into a retroesophageal 
subclavian artery. Attempted endovascular coil emboliza-
tion failed to control the bleeding vessel and the patient 
underwent urgent exploration with ligation of  the artery 
at its takeoff  while the endoesophageal prosthesis was 
left in place followed by construction of  an aorto-axillary 
bypass using an 8-mm polytetrafluoroethylene graft con-
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is well written and the images are nice. The subject is nicely reviewed in the 
discussion.
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pair offers an alternate effective treatment modality. Tak-
ing into account the poor survival after massive bleeding 
caused by an esophageal stent erosion into a major medi-
astinal vessels, and given the fact that esophageal stenting 
is gaining ground in the management of  esophageal and 
gastroesophageal junction leaks post bariatric surgery[13], 
we recommend CT angiography of  the chest to rule out 
the presence of  the not uncommon ARSA in patients 
considered for prolonged esophageal stent placement. 

COMMENTS
Case characteristics
Twenty-nine years old obese female with history of leak following sleeve gas-
trectomy underwent esophageal stent placement.
Clinical diagnosis
Massive upper gastrointestinal bleeding with hemorrhagic shock 12 d after stent 
placement.
Differential diagnosis
Bleeding gastric ulcer, esophageal bleeding, erosion of the stent into a major 
vessel.
Laboratory diagnosis
White blood cells 10.1 k/μL; HGB 6 mg/dL; hematocrit 18%; the electrolytes 
and metabolic panel were within normal limits.
Imaging diagnosis
Computed tomography angiography showed a communication between the 
esophagus and an aberrant retroesophageal right subclavian artery around 1 
cm from the takeoff of the artery.
Pathological diagnosis
The esophageal covered stent eroded through the layers of the esophagus 
posteriorly reaching the aberrant Subclavian artery.
Treatment
Endovascular stenting of the Subclavian artery was first performed followed by 
thoracotomy and repair of the esophageal perforation over a T tube with inter-
costal muscle flap coverage.
Related reports
Aberrant right Subclavian rterioesophageal fistulas have been reported in the 
setting of prolonged nasogastric and endotracheal intubation causing erosion 
of the tube through the esophageal wall into the adjacent vessel with a high as-
sociated mortality rate.
Term explanation 
An aberrant right Subclavian artery describes an anatomic variant in which the 
right Subclavian artery arises distal to the left Subclavian artery and courses 
behind the esophagus.
Experiences and lessons
This case report is the fifth reported case in literature of successful treatment of 
an aberrant subclavian arterioesophageal fistula. This was achieved by adopt-
ing a multidisciplinary approach spanning over different medical and surgical 
specialties. To prevent such a devastating complication, computed tomography 
angiography should be done to rule out the presence of an aberrant retro-
esophageal artery when contemplating the use of an esophageal stent for a 
prolonged period of time.
Peer review
The case is very interesting and the subject clinically relevant. The manuscript 
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GENERAL INFORMATION 
World Journal of  Gastrointestinal Surgery (World J Gastrointest Surg, WJGS, 
online ISSN 1948-9366, DOI: 10.4240) is a peer-reviewed open access 
(OA) academic journal that aims to guide clinical practice and improve 
diagnostic and therapeutic skills of  clinicians.

Aim and scope
WJGS covers topics concerning micro-invasive surgery; laparos-
copy; hepatic, biliary, pancreatic and splenic surgery; surgical nutri-
tion; portal hypertension, as well as associated subjects. The current 
columns of  WJGS include editorial, frontier, diagnostic advances, 
therapeutics advances, field of  vision, mini-reviews, review, topic 
highlight, medical ethics, original articles, case report, clinical case 
conference (clinicopathological conference), and autobiography. Pri-
ority publication will be given to articles concerning diagnosis and 
treatment of  gastrointestinal surgery diseases. The following aspects 
are covered: clinical diagnosis, laboratory diagnosis, differential di-
agnosis, imaging tests, pathological diagnosis, molecular biological 
diagnosis, immunological diagnosis, genetic diagnosis, functional 
diagnostics, and physical diagnosis; and comprehensive therapy, 
drug therapy, surgical therapy, interventional treatment, minimally 
invasive therapy, and robot-assisted therapy. 

We encourage authors to submit their manuscripts to WJGS. 
We will give priority to manuscripts that are supported by major 
national and international foundations and those that are of  great 
basic and clinical significance.

WJGS is edited and published by Baishideng Publishing Group 
(BPG). BPG has a strong professional editorial team composed of  
science editors, language editors and electronic editors. BPG cur-
rently publishes 43 OA clinical medical journals, including 42 in 
English, has a total of  15471 editorial board members or peer 
reviewers, and is a world first-class publisher.

Columns
The columns in the issues of  WJGS will include: (1) Editorial: The 
editorial board members are invited to make comments on an import-
ant topic in their field in terms of  its current research status and future 
directions to lead the development of  this discipline; (2) Frontier: The 
editorial board members are invited to select a highly cited cutting-
edge original paper of  his/her own to summarize major findings, the 
problems that have been resolved and remain to be resolved, and fu-
ture research directions to help readers understand his/her important 
academic point of  view and future research directions in the field; (3) 
Diagnostic Advances: The editorial board members are invited to write 
high-quality diagnostic advances in their field to improve the diagnos-
tic skills of  readers. The topic covers general clinical diagnosis, differ-
ential diagnosis, pathological diagnosis, laboratory diagnosis, imaging 
diagnosis, endoscopic diagnosis, biotechnological diagnosis, functional 
diagnosis, and physical diagnosis; (4) Therapeutics Advances: The 
editorial board members are invited to write high-quality therapeutic 
advances in their field to help improve the therapeutic skills of  readers. 
The topic covers medication therapy, psychotherapy, physical therapy, 
replacement therapy, interventional therapy, minimally invasive therapy, 
endoscopic therapy, transplantation therapy, and surgical therapy; (5) 
Field of  Vision: The editorial board members are invited to write com-
mentaries on classic articles, hot topic articles, or latest articles to keep 

readers at the forefront of  research and increase their levels of  clinical 
research. Classic articles refer to papers that are included in Web of  
Knowledge and have received a large number of  citations (ranking in 
the top 1%) after being published for more than years, reflecting the 
quality and impact of  papers. Hot topic articles refer to papers that 
are included in Web of  Knowledge and have received a large number 
of  citations after being published for no more than 2 years, reflect-
ing cutting-edge trends in scientific research. Latest articles refer to 
the latest published high-quality papers that are included in PubMed, 
reflecting the latest research trends. These commentary articles should 
focus on the status quo of  research, the most important research 
topics, the problems that have now been resolved and remain to be 
resolved, and future research directions. Basic information about the 
article to be commented (including authors, article title, journal name, 
year, volume, and inclusive page numbers); (6) Minireviews: The 
editorial board members are invited to write short reviews on recent 
advances and trends in research of  molecular biology, genomics, and 
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Biostatistical editing
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When reporting the results from experiments, authors should follow 
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Trials) and/or the World Medical Association Declaration of  Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
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in accordance with the above standards, the authors must explain the 
rationale for their approach and demonstrate that the institutional 
review body explicitly approved the doubtful aspects of  the study.
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of  their institution or national animal welfare committee. For the 
sake of  transparency in regard to the performance and reporting of  
clinical trials, we endorse the policy of  the ICMJE to refuse to pub-
lish papers on clinical trial results if  the trial was not recorded in a 
publicly-accessible registry at its outset. The only register now avail-

WJGS|www.wjgnet.com II June 27, 2014|Volume 6|Issue 6|



Instructions to authors

able, to our knowledge, is http://www.clinicaltrials.gov sponsored 
by the United States National Library of  Medicine and we encour-
age all potential contributors to register with it. However, in the case 
that other registers become available you will be duly notified. A 
letter of  recommendation from each author’s organization should 
be provided with the contributed article to ensure the privacy and 
secrecy of  research is protected.

Authors should retain one copy of  the text, tables, photographs 
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to the author(s) and the editors will not be responsible for loss or 
damage to photographs and illustrations sustained during mailing.

Online submissions
Manuscripts should be submitted through the Online Submission 
System at: http://www.wjgnet.com/esps/. Authors are highly recom-
mended to consult the ONLINE INSTRUCTIONS TO AUTHORS 
(http://www.wjgnet.com/1948-9366/g_info_20100305152206.htm) 
before attempting to submit online. For assistance, authors encoun-
tering problems with the Online Submission System may send an 
email describing the problem to bpgoffice@wjgnet.com, or by tele-
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typed in 1.5 line spacing and 12 pt. Book Antiqua with ample mar-
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standard proposed by International Committee of  Medical Journal 
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design, acquisition of  data, or analysis and interpretation of  data; (2) 
drafting the article or revising it critically for important intellectual 
content; and (3) final approval of  the version to be published. Au-
thors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete 
name of  institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of  Pathology, Chengde Medi-
cal College, Chengde 067000, Hebei Province, China. One author may 
be represented from two institutions, for example, George Sgourakis, 
Department of  General, Visceral, and Transplantation Surgery, Es-
sen 45122, Germany; George Sgourakis, 2nd Surgical Department, 
Korgialenio-Benakio Red Cross Hospital, Athens 15451, Greece

Author contributions: The format of  this section should be: Author 
contributions: Wang CL and Liang L contributed equally to this work; 
Wang CL, Liang L, Fu JF, Zou CC, Hong F and Wu XM designed 
the research; Wang CL, Zou CC, Hong F and Wu XM performed the 
research; Xue JZ and Lu JR contributed new reagents/analytic tools; 
Wang CL, Liang L and Fu JF analyzed the data; and Wang CL, Liang 
L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of  sup-
portive foundations should be provided, e.g. Supported by National 
Natural Science Foundation of  China, No. 30224801

Correspondence to: Only one corresponding address should be 
provided. Author names should be given first, then author title, af-
filiation, the complete name of  institution, city, postcode, province, 
country, and email. All the letters in the email should be in lower case. 

A space interval should be inserted between country name and email 
address. For example, Montgomery Bissell, MD, Professor of  Medi-
cine, Chief, Liver Center, Gastroenterology Division, University of  
California, Box 0538, San Francisco, CA 94143, United States. mont-
gomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of  +, country 
number, district number and telephone or fax number, e.g. Tele-
phone: +86-10-85381891 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. Nor-
mally, three experts are invited for each article. Decision on accept-
ance is made only when at least two experts recommend publication 
of  an article. All peer-reviewers are acknowledged on Express Sub-
mission and Peer-review System website.

Abstract
There are unstructured abstracts (no less than 200 words) and struc-
tured abstracts. The specific requirements for structured abstracts 
are as follows: 

An informative, structured abstract should accompany each 
manuscript. Abstracts of  original contributions should be struc-
tured into the following sections: AIM (no more than 20 words; 
Only the purpose of  the study should be included. Please write the 
Aim in the form of  “To investigate/study/…”), METHODS (no 
less than 140 words for Original Articles; and no less than 80 words 
for Brief  Articles), RESULTS (no less than 150 words for Original 
Articles and no less than 120 words for Brief  Articles; You should 
present P values where appropriate and must provide relevant data 
to illustrate how they were obtained, e.g. 6.92 ± 3.86 vs 3.61 ± 1.67, 
P < 0.001), and CONCLUSION (no more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, which 
reflect the content of  the study.

Core tip
Please write a summary of  less than 100 words to outline the most 
innovative and important arguments and core contents in your paper 
to attract readers.

Text
For articles of  these sections, original articles and brief  articles, the 
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and DIS-
CUSSION, and should include appropriate Figures and Tables. Data 
should be presented in the main text or in Figures and Tables, but not 
in both. The main text format of  these sections, editorial, topic high-
light, case report, letters to the editors, can be found at: http://www.
wjgnet.com/1948-9366/g_info_list.htm.

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly in 
the main text. Provide a brief  title for each figure on a separate page. 
Detailed legends should not be provided under the figures. This part 
should be added into the text where the figures are applicable. Keep-
ing all elements compiled is necessary in line-art image. Scale bars 
should be used rather than magnification factors, with the length of  
the bar defined in the legend rather than on the bar itself. File names 
should identify the figure and panel. Avoid layering type directly over 
shaded or textured areas. Please use uniform legends for the same 
subjects. For example: Figure 1  Pathological changes in atrophic gas-
tritis after treatment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is 
our principle to publish high resolution-figures for the E-versions.

Tables
Three-line tables should be numbered 1, 2, 3, etc., and mentioned 
clearly in the main text. Provide a brief  title for each table. Detailed 
legends should not be included under tables, but rather added into 
the text where applicable. The information should complement, 
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but not duplicate the text. Use one horizontal line under the title, a 
second under column heads, and a third below the Table, above any 
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations
Data that are not statistically significant should not be noted. aP < 0.05, 
bP < 0.01 should be noted (P > 0.05 should not be noted). If  there 
are other series of  P values, cP < 0.05 and dP < 0.01 are used. A third 
series of  P values can be expressed as eP < 0.05 and fP < 0.01. Other 
notes in tables or under illustrations should be expressed as 1F, 2F, 3F; 
or sometimes as other symbols with a superscript (Arabic numer-
als) in the upper left corner. In a multi-curve illustration, each curve 
should be labeled with ●, ○, ■, □, ▲, △, etc., in a certain sequence.

Acknowledgments
Brief  acknowledgments of  persons who have made genuine contri-
butions to the manuscript and who endorse the data and conclusions 
should be included. Authors are responsible for obtaining written 
permission to use any copyrighted text and/or illustrations.

REFERENCES
Coding system
The author should number the references in Arabic numerals ac-
cording to the citation order in the text. Put reference numbers in 
square brackets in superscript at the end of  citation content or after 
the cited author’s name. For citation content which is part of  the 
narration, the coding number and square brackets should be typeset 
normally. For example, “Crohn’s disease (CD) is associated with 
increased intestinal permeability[1,2]”. If  references are cited directly 
in the text, they should be put together within the text, for example, 
“From references[19,22-24], we know that...”

When the authors write the references, please ensure that the 
order in text is the same as in the references section, and also ensure 
the spelling accuracy of  the first author’s name. Do not list the same 
citation twice. 

PMID and DOI
Pleased provide PubMed citation numbers to the reference list, e.g. 
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letter capitalized, followed by their abbreviated first and middle ini-
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[PMID: 11819634   DOI: 10.3748/wjg.13.5396].
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In press
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2003; 169: 2257-2261 [PMID: 12771764   DOI:10.1097/01.ju. 
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7357.184]
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7 Geraud G, Spierings EL, Keywood C. Tolerability and safety 
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Issue with no volume
8 Banit DM, Kaufer H, Hartford JM. Intraoperative frozen sec-

tion analysis in revision total joint arthroplasty. Clin Orthop Relat 
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No volume or issue
9 Outreach: Bringing HIV-positive individuals into care. HRSA 

Careaction 2002; 1-6 [PMID: 12154804]

Books
Personal author(s)
10 Sherlock S, Dooley J. Diseases of  the liver and billiary system. 

9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296
Chapter in a book (list all authors)
11 Lam SK. Academic investigator’s perspectives of  medical treat-

ment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer disease: 
investigation and basis for therapy. New York: Marcel Dekker, 
1991: 431-450

Author(s) and editor(s)
12 Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd 

ed. Wieczorek RR, editor. White Plains (NY): March of  Dimes 
Education Services, 2001: 20-34

Conference proceedings
13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours 

V. Proceedings of  the 5th Germ cell tumours Conference; 2001 
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper
14 Christensen S, Oppacher F. An analysis of  Koza's computa-

tional effort statistic for genetic programming. In: Foster JA, 
Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic 
programming. EuroGP 2002: Proceedings of  the 5th European 
Conference on Genetic Programming; 2002 Apr 3-5; Kinsdale, 
Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)
15 Morse SS. Factors in the emergence of  infectious diseases. 

Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05; 
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)
16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. Flex-
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ible endoscopic grasping and cutting device and positioning tool 
assembly. United States patent US 20020103498. 2002 Aug 1

Statistical data
Write as mean ± SD or mean ± SE.

Statistical expression
Express t test as t (in italics), F test as F (in italics), chi square test as χ2 
(in Greek), related coefficient as r (in italics), degree of  freedom as υ (in 
Greek), sample number as n (in italics), and probability as P (in italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pressure, 
p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h, blood 
glucose concentration, c (glucose) 6.4 ± 2.1 mmol/L; blood CEA mass 
concentration, p (CEA) = 8.6 24.5 mg/L; CO2 volume fraction, 50 
mL/L CO2, not 5% CO2; likewise for 40 g/L formaldehyde, not 10% 
formalin; and mass fraction, 8 ng/g, etc. Arabic numerals such as 23, 
243, 641 should be read 23 243 641.

The format for how to accurately write common units and quan-
tums can be found at: http://www.wjgnet.com/1948-9366/g_info_ 
20100312191949.htm.

Abbreviations
Standard abbreviations should be defined in the abstract and on first 
mention in the text. In general, terms should not be abbreviated un-
less they are used repeatedly and the abbreviation is helpful to the 
reader. Permissible abbreviations are listed in Units, Symbols and Ab-
breviations: A Guide for Biological and Medical Editors and Authors 
(Ed. Baron DN, 1988) published by The Royal Society of  Medicine, 
London. Certain commonly used abbreviations, such as DNA, RNA, 
HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR, CSF, IgG, 
ELISA, PBS, ATP, EDTA, mAb, can be used directly without further 
explanation.

Italics
Quantities: t time or temperature, c concentration, A area, l length, m 
mass, V volume.
Genotypes: gyrA, arg 1, c myc, c fos, etc.
Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
Biology: H. pylori, E coli, etc.

Examples for paper writing
All types of  articles’ writing style and requirement will be found in the 
link: http://www.wjgnet.com/esps/NavigationInfo.aspx?id=15

SUBMISSION OF THE REVISED MANUSCRIPTS 
AFTER ACCEPTED
Authors must revise their manuscript carefully according to the 

revision policies of  Baishideng Publishing Group Co., Limited. The 
revised version, along with the signed copyright transfer agreement, 
responses to the reviewers, and English language Grade B certificate 
(for non-native speakers of  English), should be submitted to the 
online system via the link contained in the e-mail sent by the editor. 
If  you have any questions about the revision, please send e-mail to 
esps@wjgnet.com.

Language evaluation 
The language of  a manuscript will be graded before it is sent for 
revision. (1) Grade A: priority publishing; (2) Grade B: minor lan-
guage polishing; (3) Grade C: a great deal of  language polishing 
needed; and (4) Grade D: rejected. Revised articles should reach 
Grade A.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/1948-9366/g_info_20100312191901.htm.

Responses to reviewers
Please revise your article according to the comments/suggestions 
provided by the reviewers. The format for responses to the reviewers’ 
comments can be found at: http://www.wjgnet.com/1948-9366/
g_info_20100312191818.htm.

Proof of financial support
For papers supported by a foundation, authors should provide a copy 
of  the approval document and serial number of  the foundation.

STATEMENT ABOUT ANONYMOUS PUBLICA-
TION OF THE PEER REVIEWERS’ COMMENTS
In order to increase the quality of  peer review, push authors to 
carefully revise their manuscripts based on the peer reviewers' com-
ments, and promote academic interactions among peer reviewers, 
authors and readers, we decide to anonymously publish the review-
ers’ comments and author’s responses at the same time the manu-
script is published online.
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mercial and is otherwise in compliance with the license. Authors 
of  accepted articles must pay a publication fee. Publication fee: 698 
USD per article. All invited articles are published free of  charge.

WJGS|www.wjgnet.com V June 27, 2014|Volume 6|Issue 6|



                                      © 2014 Baishideng Publishing Group Inc. All rights reserved.

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA

Telephone: +1-925-223-8242
Fax: +1-925-223-8243

E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx

http://www.wjgnet.com


	WJCCMv1i4Cover
	WJGS-Editorial Board
	WJGSv5i12-Contents
	88
	94
	101
	107
	112
	117
	WJGSv5i9-Instructions to authors
	WJRv3i1-Back Cover

